Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


64th  congress,  Ist  SESSION     -     -     HOUSE  DOCUMENT  No.  93 


gj Lg 

YEARB  O  OK 


OF    THE 


UNITED  STATES 
DEPARTMENT  OF 
AGRICULTURE 


1915 


WASHINGTON 
GOVERNMENT  PRINTING   OFFICE 

1916 


j€ 


'<,4 


IChapteb  23,  Stat.  L.,  1895.] 

***** 

[AN  ACT  Providing  for  the  public  printing  and  binding  and  the  distribu- 
tion of  public  documents.] 

***** 
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subject  to  the  approval  of  the  Secretary  of  Agriculture;  and  the 
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part  is  complete  In  Itself. 
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YE.AJRBOOK    OK  THE 

U.S.DEPARMNT  OFAGRICETURE 


REPORT  OF  THE  SECRETARY. 

Washington,  D.  C,  November  13^  191  o, 

SIR:  In  spite  of  the  gi*eatly  disturbed  condition  of  the 
world  during  the  last  15  months,  agriculture  in  the 
United  States,  as  a  whole,  has  prospered.  In  .«ome  sections 
the  war  raging  in  Europe  has  caused  severe  hardships  and 
great  financial  loss,  while  in  other  sections  its  first  result  at 
least  has  been  very  considerable  financial  gain.  It  has  borne 
very  heavily  on  the  southern  cotton  farmer,  forcing  a  great 
reduction  in  the  price  of  cotton  and  an  attempt  at  a  hasty 
readjustment.  It  has  operated  to  stimulate  the  production 
of  foodstuffs,  and  to  producers  of  such  commodities  it  has,  in 
the  main,  brought  increased  prices. 

The  outbreak  of  the  war  found  this  country  in  a  peculiarly 
fortunate  agricultural  situation.  The  year  1914  witnessed 
an  unusually  large  production  of  a  number  of  staple  crops. 
The  wheat  crop'  of  891,000,000  bushels  established  the  Na- 
tion's record  and  was  128,000,000  bushels  larger  than  that  of 
any  other  year.  The  corn  crop  of  2,673,000,000  bushels, 
while  it  was  only  an  average  one,  exceeded  that  of  1913  by 
226,000,000  bushels.  The  oats  crop  of  1,141,000,000  bushels 
was  the  third  largest  on  record.  The  potato  crop  of  406,- 
000,000  bushels  was  74,000,000  bushels  larger  than  that  of 
the  preceding  year  and  the  second  in  size  in  the  history  of 
the  Nation.  The  barley  crop  of  195,000,000  bushels  was 
nearly.  17,000,000  bushels  greater  than  that  of  1913  and  the 
second  largest  on  record.  The  tobacco  crop  of  1,035,000,000 
pounds  was  exceeded  only  by  those  of  1909  and  1910.    The 
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hay  crop  of  70,071,000  tons  was  the  third  in  size,  and  the  cot- 
ton crop  of  16,135,000  bales  exceeded  the  next  largest,  that 
of  1911,  by  442,000  bales.  The  total  estimated  value  of  all 
farm  crops  and  animal  products  for  the  year  is  $9,873,000,000, 
an  amount  greater  by  $83,000,000  than  the  next  largest  crop 
value,  that  of  1918,  notwithstanding  the  great  decrease  in  the 
price  of  cotton. 


AGBICULTUKAL   EXPORTS. 


The  abundant  supplies  of  foodstuffs  made  it  possible  for 
the  country  to  meet  the  greatly  increased  foreign  demand 
and  still  to  retain  enough  at  home  to  satisfy  the  normal 
domestic  needs.  It  was  fortunate  for  our  financial  relations 
that  these  enormous  crops  coincided  with  the  breaking  out 
of  the  war.  Last  fall  the  question  seriously  was  raised  as 
to  how  this  Nation  could  discharge  to  European  creditors 
its  floating  obligations,  amounting  at  the  time,  according 
to  the  best  estimates,  to  about  $400,000,000.  It  was  expected 
that  the  exportation  of  manufactures  would  decrease,  and  it 
was  not  known  that  there  would  be  available  for  export  and 
would  be  exported  such  a  volume  of  agricultural  commodi- 
ties. As  a  matter  of  fact,  between  August  1,  1914,  and  Feb- 
ruary 1,  1915,  the  exports  were  $1,157,000,000  and  the  im- 
ports $771,000,000,  giving  a  favorable  balance  of  $386,- 
000,000.  Of  the  total  volume  of  exports,  $662,000,000  rep- 
resented agricultural  and  only  $495,000,000  nonagricultural 
commodities,  chiefly  manufactures.  In  the  same  period  for 
the  preceding  year  there  were  exported  $638,000,000  worth 
of  nonagricultural  and  $722,000,000  of  agricultural  products, 
of  which  cotton  alone  represented  55  per  cent,  or  $407,000,000, 
and  all  other  agricultural  commodities,  chiefly  foodstuffs, 
only  $315,000,000.  On  the  other  hand,  from  August  1,  1914, 
to  February  1,  1915,  the  cotton  exports  were  only  $168,- 
000,000  and  other  agricultural  products,  mainly  foodstuffs, 
$494,000,000. 
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The  total  agricultural  exports  in  the  fiscal  year  ended 
June  30,  1915,  practically  the  first  year  of  the  war,  were 
$1,470,000,000,  which  is  an  increase  of  $356,000,000,  or  32 
per  cent,  over  those  of  the  preceding  year,  and  of  $433,- 
000,000,  or  nearly  42  per  cent,  over  the  average  of  the  five 
years  1910-1914, 

A  comparison  of  exports  of  the  year  with  those  of  the 
preceding  year  shows  that  the  exports  of  horses  and  mules 
increased  from  $4,000,000  to  $77,000,000,  meats  and  dairy 
products  from  $146,000,000  to  $220,000,000,  wheat  (and 
wheat  flour)  from  $142,000,000  to  $428,000,000,  com  (and 
commeal)  from  $7,000,000  to  $39,000,000,  oats  from  $1,- 
000,000  to  $57,000,000,  and  barley  from  $4,000,000  to  $18,- 
000,000,  while  cotton  decreased  from  $610,000,000  to  $376,- 
000,000,  and  tobacco  from  $54,000,000  to  $44,000,000.  These 
products  comprise  nearly  nine-tenths  of  the  total  agricul- 
tural exports. 

A  great  gain  is  shown  here  in  the  exports  of  horses  and 
mules.  Usually  the  number  of  horses  and  mules  exported  is 
insignificant.  The  total  for  the  year  (355,000)  represents 
little  more  than  1  per  cent  of  the  supply  in  the  United  States, 
and  was  not  sufficient  to  prevent  a  decline  of  about  4.6  per 
cent  in  the  average  price. 

By  far  the  greatest  gain  in  American  agriculture  in  the 
first  year  of  the  war  arose  from  increased  demand  for  grain. 
The  exports  of  wheat  (and  wheat  flour)  represented  about 
37  per  cent  of  the  crop  of  1914,  the  usual  exportation  being 
less  than  20  per  cent.  Farmers  received  an  average  of  79 
cents  a  bushel  for  the  1913  crop  and  $1.01  for  that  of  1914 — 
an  increase  of  22  cents  a  bushel  or  an  aggregate  gain  of  ap- 
proximately $196,000,000. 

The  exports  of  com,  oats,  and  barley  greatly  increased, 
but,  as  they  were  only  a  small  part  of  the  total  production, 
the  direct  influence  on  prices  was  comparatively  amall.  The 
exports  of  com  (and  commeal),  51,000,000  bushels,  were  less 


12  Yearbook  of  the  Department  of  Agriculture, 

than  2  per  cent  of  the  total  yield  (2,673,000,000  bushels) ;  but, 
as  the  crop  of  1914  was  226,000,000  bushels  larger  than  that 
of  the  preceding  year,  the  exports  did  not  absorb  one- fourth 
of  the  surplus,  and  the  average  price  received  by  farmers 
was  slightly  less  than  that  for  the  1913  crop.  Exports  of  oats 
increased  from  2,000,000  to  97,000,000  bushels,  about  8  per 
cent  of  the  crop,  enough  to  have  some  influence  on  prices. 
The  average  price  per  bushel  to  farmers  was  30  cents,  com- 
pared with  29  cents  the  preceding  year.  Exports  of  barley, 
27,000,000  bushels,  were  nearly  14  per  cent  of  the  crop,  suffi- 
cient to  have  material  influence  on  prices ;  so  that,  while  the 
production  was  nearly  10  per  cent  larger  than  that  of  1913, 
prices  averaged  2  cents  higher  per  bushel. 

Although  the  exports  of  meats  and  dairy  products  rose 
from  $146,000,000  to  $220,000,000,  or  about  one-half,  they  did 
not  prevent  a  decline  in  prices  to  producers  of  cattle  and 
hogs,  possibly  because  of  a  still  gi'eater  increase  in  available 
supplies  during  the  year. 

THE   COTTON    SITUATION. 

The  gi-eatest  adverse  effect  of  the  disturbance  was  on  cot- 
ton marketing.  The  reason  for  this  may  be  seen  from  a 
few  comparisons.  Under  normal  conditions  we  export  more 
than  65  per  cent  of  the  cotton  crop,  40  per  cent  of  the  tobacco 
crop,  15  per  cent  of  wheat,  4  per  cent  of  barley,  less  than 
2  per  cent  of  com,  and  less  than  1  per  cent  of  oats.  Or,  mak- 
ing the  comparison  with  our  total  agricultural  exports,  cot- 
ton constitutes  approximately  53  per  cent  of  the  whole; 
^.fttt^Tica*»d  products,  3  per  cent;  meats  and  other  packing- 
-.'IV*.  jiuuucts,  15  per  cent;  wheat  (and  wheat  flour),  10 
-r * :  toKtip^r*  4  per  cent ;  com,  oats,  and  barley  combined, 
*->.ui  >  \yoi  c^xix,   jXL  others,  12  per  cent. 

•'v-  ifter  the  outbreak  of  the  war  the  cotton  market 
rename  demoralized  from  fear  that  exportation  would  be 
•'OT^r)e^  o"  in  a  ferial  Iv  '^urtailcd  and  from  realization  of  the 
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fact  that  the  crop  would  be  large.  The  price  to  farmers  on 
August  1, 1914,  was  12.4  cents  per  pound.  By  November  1  it 
had  fallen  to  6.3  cents  per  pound,  a  reducticm  of  nearly  one- 
half.  The  cotton  crop  of  1913  averaged  to  producers  12.5 
cents  per  poimd ;  that  of  1914,  7.3  cents,  a  decline  of  over  40 
per  cent.  The  total  value  of  the  former  to  producers  was 
$W:6,000,000;  of  the  latter,  $563,000,000;  that  is,  $283,000,000 
(or  one- third)  less,  although  the  production  was  14  per  cent 
larger.  The  meaning  of  this  shrinkage  to  cotton-growing 
sections  may  be  realized  when  it  is  noted  that  cotton  (and 
cotton  seed)  represents  nearly  two-thirds  of  the  value  of  all 
crop  production  in  Georgia  and  Mississippi,  63  per  cent  in 
Texas,  60  per  cent  in  Alabama,  and  53  per  cent  in  Arkansas. 
Interference  with  the  exportation  of  cotton  did  not  i^rove  to 
be  as  great  as  in  the  early  part  of  the  season  it  was  appre- 
hended it  would  be;  for  by  June  30,  1915,  the  total  year's 
shipments  were  within  8  per  cent  of  those  of  the  preceding 
year;  but  the  value  had  shrunk  38  per  cent,  or  from 
$610,000,000  to  $376,000,000. 

YIELDS  FOR  1015. 

The  higher  prices  for  grain  and  the  lower  prices  for  cotton 
stimulated  the  planting  of  grain  crops  in  1915,  but  caused  a 
considerable  reduction  in  cotton  acreage.  Coincident  with 
the  increased  grain  acreage  and  the  diminished  cotton  acre- 
age there  was  a  large  yield  per  acre  of  gi^ain  and  only  a  mod- 
erate yield  per  acre  of  cotton.  The  preliminary  (not  final) 
estimates  of  crop  production  for  1915  indicate  that  the  aggre- 
gate will  be  about  7  per  cent  greater  than  that  for  1914  and 
about  17  per  cent  larger  than  the  average  of  the  preceding 
five  years.  If  the  estimates  are  approximately  correct,  there 
will  be  record  crops  of  wheat,  oats,  barley,  and  hay,  the 
second  largest  crop  of  com,  and  the  third  largest  of  tobacco. 
The  production  of  potatoes  is  expected  to  be  about  average, 
at  least  10  per  cent  less  than  the  large  crop  of  1914.    The 
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cotton  crop  will  be  a  short  one,  estimated  at  less  than 
11,000,000  bales,  compared  with  a  production  of  16,1S5,000 
bales  last  year  and  with  an  average  yearly  production  in  the 
preceding  five  years  of  13,033,000  bales.  This  decrease  will 
result  from  the  reduction  of  about  15  per  cent  in  the  cotton 
acreage  and  a  20  per  cent  poorer  yield.  The  quantity  of 
cotton  carried  over  from  the  1914  crop  will  be  considerably 
larger  than  usual,  but,  with  the  smaller  production  for  the 
year  and  the  larger  domestic  demand  for  cotton  for  manu- 
facture, the  amount  exported  will  decrease  unless  a  decided 
change  in  foreign  prices  occurs. 

PRODUCTION. 

IMPORTANCE  OF  RESEARCH. 

The  obvious  need  of  adequate  and  effective  machinery  to 
make  available  to  the  farmer  the  large  body  of  useful  in- 
formation accumulated  through  the  research  work  of  the 
department,  the  State  experiment  stations,  and  other  agencies 
sharply  engaged  the  attention  of  the  Congress  and  the  coun- 
try for  several  years.  The  result  was  the  passage  of  the  co- 
operative agi'icultural  extension  law  in  May,  1914.  The 
plans  in  operation  under  this  act  undoubtedly  will  go  far 
toward  accomplishing  the  desired  end. 

Farm  marketing  and  finance  have  demanded  and  still -re- 
quire the  attention  of  those  interested  in  the  welfare  of  all 
classes  of  the  American  people.  A  beginning  in  this  field 
has  been  made  by  the  establishment  of  the  Office  of  Markets 
and  Rural  Organization,  which  is  at  work  upcm  many  im- 
portant problems. 

The  fact  that  special  emphasis  has  been  placed  upon  the 
improvement  of « methods  of  disseminating  agricultural  in- 
formation and  of  marketing  farm  products  does  not  indicate 
that  all  the  important  problems  of  production  have  been 
solved  or  that  the  need  for  agricultural  research  is  being 
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adequately  met.  Thijs  is  indeed  far  from  the  ease.  It  is  in- 
creasingly apparent  that  as  the  developm^it  of  our  agricul- 
ture brings  into  use  other  regions,  includes  new  crops,  and 
makes  readjustments  necessary  to  meet  changing  economic 
conditions,  new  and  vital  problwns  in  research  continually 
are  coming  to  light. 

Many  investigations,  while  more  or  less  successful  from 
the  standpoint  of  the  scientist,  have  not  progressed  far 
enough  to  yield  results  which  can  be  applied  safely  to  im- 
prove agricultural  practice.  In  agriculture,  as  in  medicine, 
oftentimes  knowledge  of  the  causes  of  trouble  is  attained 
long  before  a  remedy  is  discovered.  In  other  cases  results 
which  have  been  reduced  to  practice  locally  require  to  be 
tested  more  widely  or  to  be  modified  to  suit  regional  condi- 
tions. In  some  very  important  lines  the  researches  thus  far 
madeP  or  now  in  progress  have  been  on  too  small  a  scale  to 
yield  satisfactory  results. 

The  limitations  of  our  agricultural  knowledge  doubtless 
will  be  felt  moret  keenly  as  the  rapidly  growing  syst^n  of 
extension  work  develops.  Rural  people  thus  will  be  stimu- 
lated to  study  their  conditions  more  carefully  and  will  dis- 
cover new  problems.  The  record  of  the  past  half  century 
indicates  that  the  country  relies  very  largely  upon  the  De- 
partment of  Agriculture  and  the  State  experiment  stations 
for  ihe  solution  of  such  problems.  It  is  clearly  evident 
that  when  normal  conditions  are  restored  it  will  be  desirable 
for  the  Congress  to  consider  a  well-balanced  enlarged  pro- 
gram for  agricultural  research. 

It  is  not  proposed  at  this  time  to  suggest  the  special 
problems  most  urgent  and  of  largest  practical  importance 
to  agriculture  for  the  investigation  of  which  adequate  means 
have  not  been  provided.  Undoubtedly  active  research  should 
be  continued  on  those  which  arise  in  connection  with  the 
regulatory  activities  of  the  department.  Beyond  this,  pro- 
vision should  be  made  as  soon  as  practicable  for  the  further 
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development  of  numerous  lines  of  research  related  directly 
to  production  and  distribution.  While,  as  in  the  past,  special 
attention  should  be  paid  to  investigations  having  direct  and 
obvious  bearing  upon  practical  agriculture,  earnest  efforts 
should  be  put  forth  to  discover  underlying  principles. 

With  the  funds  at  its  disposal,  the  department,  through 
its  various  agencies,  has  continued  to  study  problems  of 
production.  It  has  assisted  in  combating  plant  and  animal 
diseases,  in  encouraging  plant  and  animal  breeding,  in  pro- 
moting better  farm  methods,  in  improving  farm  business, 
and  in  encouraging  a  better  balanced  agriculture  in  the 
various  sections  of  the  Union. 


THE    ifEAT    SUPPLY. 


In  the  last  annual  report  particular  attention  was  called 
to  the  desirability  of  increasing  the  number  of  meat  animals. 
The  department  has  given  added  attention  to  this  problem 
and  has  extended  its  activities  as  far  as  available  funds  per- 
mitted. The  farmer  who  keeps  only  enough  animals  to  sup- 
ply meat  to  his  family,  as  well  as  the  large  ranch  owner,  has 
received  assistance.  The  attention  of  the  single-crop  farmer 
has  been  directed  to  the  need  of  diversification  and  the  intro- 
duction of  live  stock  as  essential  to  a  sound  agricultural 
economy.  That  more  beef  animals  should  be  produced  in  the 
settled  areas  of  the  country,  particularly  in  the  South,  is 
beyond  question.  In  many  sections  the  feeding  of  beef  cattle 
is  one  of  the  best  means  of  utilizing  rough  feed  and  of  supply- 
ing stable  manure  for  crops. 

Considerable  work  has  been  done  in  the  South  by  the  Bu- 
reau of  Animal  Industry  to  develop  the  practice  of  feeding 
cottonseed  cake  to  cattle  pastured  in  summer;  and  recent 
experiments  have  demonstrated  the  feasibility  of  feeding 
calves  to  produce  baby  beef.  The  success  of  these  experi- 
ments, it  is  expected,  will  lead  gradually  to  a  change  through- 
out the  entire  South.    Furthermore,  in  cooperation  with  the 
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State  agricultural  colleges,  the  production  of  pure-bred 
cattle  and  hogs  in  the  South  is  being  made  possible  through 
the  organization  of  live-stock  associations  and  the  introduc- 
tion of  registered  beef  cattle  and  hogs  for  breeding  purposes. 
In  the  Great  Plains  region  the  problem  is  to  utilize  rough- 
age and  dry-land  grains.  Remoteness  from  market  or  the 
necessity  for  raising  crops  which  must  be  consumed  on  the 
farm  makes  cattle  raising  imperative.  In  the  Panhandle 
of  Texas  demonstrations  conducted  by  the  department  in- 
dicate that  beef  production  may  become  a  feature  of  farm- 
ing in  that  section.  Every  year  a  greater  number  of  cattle 
is  fed  there  and  marketed  direct.  This  practice  makes  it 
possible  to  maintain  on  a  smaller  acreage  more  cattle  than 
the  old  range  conditions  permitted  and  greatly  enhances  the 
possibilities  of  beef  production. 

Pig  and  poultry  clubs. — Among  the  most  promising 
agencies  for  increasing  the  meat  supply  of  the  country,  and 
particularly  that  of  the  individual  farm,  are  the  pig  clubs. 
These  organizations  have  been  developed  as  rapidly  as  funds 
permitted.  Originally  started  in  the  South,  the  clubs  have 
extended  into  many  Northern  and  Western  States,  and  dur- 
ing the  year  they  had  a  membership  of  about  9,000  boys  and 
girls.  In  11  counties  in  Georgia  where  pig-club  work  is  con- 
ducted, 11,000,000  pounds  of  cured  pork  were  produced  dur- 
ing 1914.  A  large  percentage  of  the  farmers  in  these  counties 
also  are  producing  pork;  and  the  hogs  in  pig-club  com- 
munities are  increasing  rapidly  in  quality,  size,  and  value. 
Over  2,000  registered  hogs,  of  which  75  per  cent  are  sows, 
are  owned  by  pig-club  members. 

Poultrv  clubs  likewise  have  received  much  attention. 
These  have  been  organized  in  98  counties  in  6  Southern 
States,  with  a  total  membership  of  4,000.  The  members  are 
raising  poultry  for  the  family  table,  and  the  clubs  are  be- 
coming centers  for  the  development  of  the  community  breed- 
ing of  poultry. 
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Elimination  of  disease. — Last  year  the  ease  with  which 
the  meat  supply  can  be  increased  materially  by  controlling  or 
eliminating  the  common  live-stock  diseases  was  pointed  out. 
The  direct  losses  from  them  are  enormous.  It  is  impossible 
to  give  any  accurate  statement  even  of  direct  losses.  The 
indirect  losses,  which  also  are  great,  can  not  be  estimated  at 
all.  It  has  been  conservatively  estimated  on  the  basis  of  data 
for  30  years  that  the  annual  direct  losses  from  animal  dis- 
eases are  approximately  $212,000,000.  The  loss  ascribed  to 
each  disease  is  as  follows : 

HoR  cholera "_ $75,000,000 

Texas  fever  and  cattle  ticks 40,000,000 

Tuberculosis 25,  000,  000 

Contagious  abortion 20,  000,  000 

Blackleg 6,-000, 000 

Anthrax 1,500,000 

Scabies  of  sheep  and  cattle 4,600,000 

Glanders 5, 000, 000 

Other  live-stock  diseases 22,000,000 

Parasites 5, 000, 000 

Poultry  diseases 8,750,000 

The  necessity  for  vigorous  prosecution  of  work  to  prevent 
these  losses  is  obvious.  It  has  been  emphatically  impressed 
upon  the  country  since  the  last  outbreak  of  foot-and-mouth 
disease,  the  appearance,  spread,  and  control  of  which  are 
discussed  more  fully  in  another  part  of  this  report. 

The  CATTLE  tick. — The  work  of  eradicating  the  cattle  tick 
in  the  South  has  been  prosecuted  with  energy,  and  its  prog- 
ress is  making  possible  a  fuller  development  of  the  cattle 
industry  in  that  section.  To  June  30,  1915,  253,163  square 
miles  had  been  freed  of  this  pest,  37,255  square  miles  being 
opened  up  during  the  year.  Wherever  areas  are  released 
from  quarantine  the  cattle  industry  receives  a  marked  im- 
petus. The  northern  markets  for  beef  cattle  and  feeders 
are  open  to  southern  farmers  and  the  southern  market  to 
northern  breeders.  The  elimination  of  the  tick  is  of  great 
importance  to  all  sections  of  the  coimtry  and  consequently 
is  a  matter  of  national  concern. 
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Hog  cholera. — ^While  the  eradication  of  hog  cholera  must 
be  the  work  of  many  years  and  the  department  is  not  ready 
to  suggest  any  one  plan  which  gives  reasonable  promise  of 
ultimate  success,  there  is  no  question  that  the  use  of  prop- 
erly prepared  serum  already  has  had  a  pronounced  effect. 
Great  numbers  of  hogs  have  been  saved.  The  systematic 
eradication  work  conducted  in  certain  counties  in  16  States 
shows  that  178  hogs  in  a  thousand  died  from  cholera  in  1012, 
168  in  1913,  and  only  49  in  1914.  Only  62,690  died  in  these 
counties  in  1914,  as  compared  with  approximately  200,000 
in  each  of  the  two  years  preceding. 

Public  grazing  lands. — An  important  factor  in  connec- 
tion with  the  country's  meat  supply  is  the  public  grazing 
domain.  The  lands  outside  of  the  National  Forests,  of  which 
there  are  about  280,000,000  acres,  are  not  supporting  the 
number  of  meat-producing  animals  they  should.  In  the 
absence  of  any  control  by  the  Government  these  lands  have 
been  overgrazed.  That  they  can  be  restored  to  their  former 
usefulness  is  proved  by  what  has  been  accomplished  on  the 
National  Forests  and  in  Texas.  On  the  Forests  under  regu- 
lated grazing  the  number  of  stock  has  been  increased  50 
per  cent.  Practically  the  same  increase  has  been  secured  in 
Texas  under  its  leasing  system.  There  should  be  a  classifi- 
cation of  the  remaining  lands  at  the  earliest  possible  date 
to  determine  their  character  and  to  secure  information  upon 
which  to  base  plans  for  their  future  improvement  and  use 
and  for  the  distribution  among  settlers  of  those  portions 
upon  which  it  is  possible  to  establish  homes. 

FOOT-AND-MOUTH  DISEASE. 

An  outbreak  of  foot-and-mouth  disease  in  the  fall  of  1914 
presented  a  serious  menace  to  the  live-stock  industry  of  the 
United  States.  First  appearing  in  the  vicinity  of  Niles, 
Mich.,  the  malady  spread  to  22  States  and  the  District  of 
Columbia.     Work  of  eradication  was  undertaken  by  the 
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department   in   cooperation   with   the   authorities  of   these 

States. 

Foot-and-mouth  disease,  or  aphthous  fever,  is  highly 
infectious.  It  is  confined  chieflv  to  cloven-footed  animals 
and  is  characterized  by  an  eruption  on  the  mucous  membrane 
of  the  mouth  and  on  the  skin  between  the  toes  and  above  the 
hoofs.  So  rapid  and  sweeping  is  its  spread  that  when  the 
infection  once  gains  access  to  a  herd  or  a  farm  practically 
every  susceptible  animal  is  soon  attacked.  Although  the 
mortality  usually  is  low,  heavy  economic  losses  result  from 
the  interruption  and  derangement  of  lousiness. 

Previous  outbreaks. — This  disease  has  prevailed  in 
Europe  for  a  great  many  years  and  has  caused  enormous 
financial  losses.  It  also  is  common  in  portions  of  South 
America  and  in  the  Orient.  Only  occasionally  has  it  reached 
the  United  States.  The  present  is  the  sixth  known  visita- 
tion. The  first  three  outbreaks,  in  1870,  1880,  and  1884,  were 
comparatively  trifling;  those  of  1902  and  1908  were  more 
grave;  while  the  latest  is  the  most  serious  and  extensive  of  all. 

In  1870  the  infection  was  brought  into  Canada  with  cattle 
from  Scotland.  It  spread  into  the  New  England  States  and 
New  York  but  disappeared  after  a  few  months.  About  1880 
two  or  three  lots  of  animals  affected  with  the  disease  were 
brought  to  the  United  States ;  but  no  trouble  followed.  In 
1884  there  was  a  small  outbreak  at  Portland,  ^Me.  The  dis- 
ease spread  to  a  few  herds  outside  the  quarantine  station, 
but,  owing  to  the  small  number  of  animals  and  the  limited 
area  affected,  it  was  easily  controlled. 

In  November,  1902,  the  malady  was  discovered  in  Massa- 
chusetts and  Rhode  Island  and  later  involved  New  Hamp- 
shire and  Vermont.  The  source  of  the  infection  probably 
was  imported  cowpox  vaccine  virus  contaminated  with  the 
virus  of  foot-and-mouth  disease.  This  outbreak  was  eradi- 
cated in  about  six  months.  The  methods  consisted  of  inspec- 
tion to  trace  and  detect  the  disease,  quarantine  of  infected 
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premises  and  territory,  slaughter  of  diseased  and  exposed 
nnimals,  and  disinfection  of  premises.  Two  hundred  and 
five  herds,  comprising  3,872  cattle,  as  well  as  360  hogs  and  320 
sheep  and  goats,  were  slaughtered.  The  animals  were  ap- 
praised  before  slaughter  and  the  Federal  Government  reim- 
bursed the  owners  to  the  extent  of  70  per  cent,  the  States 
paying  the  remainder.  The  total  cost  to  the  Department  of 
Agriculture  of  controlling  the  outbreak  was  about  $300,000. 

The  disease  next  appeared  early  in  November,  1908,  in  cat- 
tle near  Danville,  Pa.  It  was  traced  to  the  stockyards  in 
East  Buffalo,  N.  Y.,  and  to  Detroit,  Mich.,  and  extended  to 
other  points  in  Michigan,  New  York,  and  Pennsylvania,  and 
to  Maryland.  Investigation  demonstrated  that  the  outbreak 
started  in  calves  used  to  propagate  vaccine  virus  at  an  estab- 
lishment near  Detroit  and  that  the  source  of  the  infection 
was  contaminated  Japanese  vaccine  virus.  Vigorous  meas- 
ures similar  to  those  employed  in  1902-3  at  once  were  put 
into  effect,  and  the  disease  was  stamped  out  in  about  five 
months,  at  an  expense  to  the  Departipent  of  Agriculture  of 
approximately  $300,000,  and  to  the  States  of  $113,000.  The 
Federal  Government  paid  two-thirds  and  the  States  one- 
third  of  the  appraised  value  of  the  animals  slaughtered. 
One  hundred  and  fifty-seven  premises  were  infected  and 
3,636  animals  were  destroyed. 

In  all  the  early  outbreaks  the  contagion  was  introduced 
with  imported  animals.  Since  the  establishment  by  the  De- 
partment of  Agriculture  of  a  stringent  system  of  inspection 
and  quarantine  of  imported  live  stock  no  infection  from  that 
source  has  occurred.  On  subsequent  occasions  the  disease 
evidently  has  been  brought  in  with  contaminated  products 
or  materials,  and  not  by  means  of  live  animals.  Early  con- 
ditions were  unfavorable  to  its  extension  and  made  its  con- 
trol possible  without  rigorous  measures.  The  limited  move- 
ment of  live  stock,  the  comparatively  small  extent  of  com- 
merce and  transportation,  and  the  relative  infrequency  of 
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travel  at  that  period  all  tended  to  restrict  the  spread  of  the 
infection. 

The  1914  outbreak  and  difficulties  of  diagnosis. — ^The 
latest  invasion,  discovered  near  Niles,  Mich.,  proved  to  be 
the  most  serious  and  extensive  ever  known  in  this  country. 
Toward  the  end  of  August,  1914,  the  attention  of  the  State 
veterinarian  of  Michigan  was  called  by  local  veterinary  prac- 
titioners to  a  disease  resembling  foot-and-mouth  disease  in 
two  or  three  herds  of  cattle  in  Berrien  County.  It  was  not 
until  October  15  that  it  wjas  recognized  positively  in  the  de- 
partment as  the  foot-and-mouth  malady.  This  delay  in 
diagnosis  was  due  to  a  combination  of  circumstances,  espe- 
cially to  the  fact  that  the  infection  at  first  was  unusually  mild 
and  the  lesions  were  obscured  or  obliterated  by  lesions  of  ne- 
crosis or  decayed  tissue. 

After  visiting  the  locality  'the  State  veterinarian  con- 
sulted an  assistant  veterinary  inspector  on  the  meat-inspec- 
tion force  of  the  Bureau  of  Animal  Industry  at  Detroit  (in 
the  absence  of  the  inspector  in  charge),  and  together,  on 
September  3,  they  made  an  examination  of  the  cattle.  They 
failed,  however,  to  recognize  the  affection  as  foot-and-mouth 
disease  on  account  of  its  mild  type,  the  absence  of  character- 
istic lesions,  and  the  presence  of  lesions  having  the  appear- 
ance of  necrotic  stomatitis,  or  sore  mouth.  In  other  words, 
instead  of  the  typical  vesicles  or  watery  blisters,  there  were 
present  scabs  and  pus  from  necrotic  ulcers  and  the  odor  of 
necrotic  stomatitis.  The  findings  reported  by  the  assistant 
inspector  to  the  department  by  telegraph,  and  also  by  letter, 
were  that  the  lesions  were  characteristic  of  necrotic  stomatitis 
and  that  the  affection  was  not  foot-and-mouth  disease. 

A  few  scrapings  forwarded  to  the  pathological  laboratory 
of  the  Bureau  of  Animal  Industry  at  Washington  appar- 
ently indicated  a  form  of  stomatitis.  They  arrived,  how- 
ever, in  such  a  condition  as  to  render  it  impossible  to  make 
a  positive  diagnosis.     In  view  of  the  diagnosis  of  necrotic 
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stomatitis  already  made,  the  prevalence  of  that  trouble  as 
reported  continuously  by  different  branches  of  the  bureau's 
service,  and  the  absence  of  any  hint  of  the  presence  of  foot- 
and-mouth  disease  in  the  United  States  since  1909,  the  con- 
clusion of  the  State  veterinarian  and  the  assistant  inspector, 
both  of  whom  had  had  experience  during  the  outbreak  of 
1908-9,  was  not  questioned. 

It  is  very  difficult  and  often  impossible  to  make  a  diagnosis 
from  a  bit  of  tissue.  Mixed  infection,  such  as  was  presented 
in  the  case  in  question,  frequently  leads  to  erroneous  con- 
clusions. As  the  virus  of  foot-and-mouth  disease  can  not 
be  seen  with  the  microscope  and  will  pass  through  the  finest 
filter,  ordinary  laboratory  procedure  will  not  determine  its 
presence.  Inoculation  of  the  usual  laboratory  animals  like- 
wise is  insufficient.  In  the  circumstances  it  is  not  surprising 
that  a  laboratory  examination  of  the  pus  and  scabs  failed  to 
disclose  the  true  character  of  the  malady. 

On  September  24  the  pathologist  of  the  State  Live  Stock 
Sanitary  Commission  visited  an  infected  farm  near  Niles, 
made  an  examination  of  the  cattle,  and  collected  specimens, 
without  arriving  at  a  diagnosis  of  foot-and-mouth  disease. 
Two  days  later  the  State  veterinarian  and  the  pathologist 
visited  this  same  farm  and  several  others.  The  pathologist 
expressed  the  belief  that  the  malady  was  foot-and-mouth 
disease  and  suggested  to  the  State  veterinarian  that  he  tele- 
graph this  opinion  to  Washington  and  request  that,  while 
awaiting  the  results  of  a  laboratory  examination,  an  inves- 
tigation by  an  expert  be  made.  The  State  veterinarian 
agreed  with  him  as  to  the  fact,  but  thought  that  the  matter 
should  be  taken  up  with  the  local  office  of  the  Bureau  of 
Animal  Industry  in  Detroit  instead  of  directly  with  the 
Bureau  at  Washington.  The  pathologist  took  the  specimens 
to  Lansing,  and  on  September  28  inoculated  a  calf.  By 
October  1  the  calf  showed  fever,  drooling,  and  mouth  ero- 
sions; but  the  case  was  not  diagnosed  as  foot-and-mouth 
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disease  because  of  the  absence  of  foot  lesions.  Neither  these 
visits,  these  opinions,  nor  the  results  of  the  inoculation  were 
made  known  to  the  department  in  Washington  until 
October  10. 

The  pathologist  connected  with  the  office  of  the  State  vet- 
erinarian of  Indiana,  on  October  12,  received  specimens 
from  infected  animals  and  made  cultures  which  upon  micro- 
scopic examination  disclosed  the  necrosis  bacillus.  The  pres- 
ence of  this  organism  was  considered  sufficient  to  indicate 
that  the  lesions  were  those  of  necrotic  stomatitis. 

On  October  5  the  State  veterinarian  of  Michigan,  the 
president  of  the  Live  Stock  Sanitary  Commission,  and  the 
inspector  in  charge  of  the  office  of  the  Bureau  of  Animal  In- 
dustry at  Detroit  went  to  Berrien  Coimty  to  make  another  ex- 
amination. A  letter  from  the  inspector,  in  which  he  included 
no  diagnosis  but  described  in  detail  certain  symptoms  point- 
ing to  the  possibility  of  foot-and-mouth  disease,  was  received 
by  the  chief  of  the  bureau  in  Washington  Saturday  after- 
noon, October  10.  This  was  the  first  information  to  reach 
him  giving  ground  for  suspicion  that  foot-and-mouth  disease 
might  be  present.  The  inspector  at  Detroit  had  not  had  any 
experience  with  this  malady  and  for  that  reason  did  not  at- 
tempt a  diagnosis.  An  expert  was  sent  from  Washington  to 
Michigan  on  the  first  train  after  the  letter  was  received, 
while  calves  were  inoculated  at  the  bureau's  experiment  sta- 
tion near  Washington.  In  addition  to  physical  examination, 
calves  also  were  inoculated  by  the  expert  on  the  ground. 

Spread  of  infection  and  steps  for  eradication. — Imme- 
diately after  the  discovery  of  the  true  nature  of  the  disease 
a  force  of  inspectors  was  dispatched  to  the  infected  locality. 
A  thorough  canvass  disclosed,  up  to  October  17,  39  infected 
herds  in  southern  Michigan  and  7  in  northern  Indiana.  An 
order,  effective  October  19,  was  issued,  placing  under  quaran- 
tine the  counties  of  Berrien  and  Cass,  in  Michigan,  and  St. 
Joseph  and  Laporte,  in  Indiana. 
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The  infection  seems  to  have  been  carried  in  milk  to  the 
creameries  at  Buchanan,  Mich.  The  skimmed  milk  was  fed 
to  hogs  and  the  disease  was  commimicated  to  them.  A  car- 
load of  the  hogs,  before  these  facts  were  known,  was  shipped 
to  Chicago  and  doubtless  carried  the  infection  to  the  Union 
Stock  Yards  there.  From  that  point  it  was  spread  by  ship- 
ments of  live  stock  to  various  parts  of  the  country.  Some  of 
the  large  eastern  stockyards  became  involved,  and  the  disease 
was  disseminated  from  them.  It  extended  to  the  following 
States,  besides  the  District  of  Columbia :  Connecticut,  Dela- 
ware, Illinois,  Indiana,  Iowa,  Kansas,  Kentucky,  Maryland, 
Massachusetts,  Michigan,  Minnesota,  Montana,  New  Hamp- 
shire, New  Jersey,  New  York,  Ohio,  Pennsylvania,  Rhode 
Island,  Virginia,  Washington,  West  Virginia,  and  Wisconsin. 

On  October  28,  when  the  movement  of  stock  from  the 
•originally  infected  center  in  Michigan  had  been  traced  to  the 
Union  Stock  Yards,  an  order  was  prepared,  effective  October 
31,  quarantining  those  yards  and  permitting  animals  to  be 
shipped  from  them  only  for  immediate  slaughter.  Numerous 
other  quarantine  orders  were  issued  from  time  to  time  as 
infection  was  discovered  or  as  other  conditions  warranted. 
They  not  only  prohibited  or  restricted  the  movement  of  cer- 
tain farm  animals  but  regulated  the  movement  of  hay,  straw, 
and  other  possibly  dangerous  materials. 

Steps  were  taken  to  enlist  in  the  work  of  eradication  the 
aid  of  the  authorities  of  the  States  affected.  Satisfactory 
arrangements  rapidly  were  made,  and  the  work  has  been 
prosecuted  jointly  by  the  department  and  the  States.  The 
costs  incurred  have  been  divided  about  equally  between  the 
Federal  and  State  Governments. 

Methods  and  progress  of  eradication. — The  methods  of 
eradication  were  similar  to  those  used  in  the  outbreaks  of 
1902  and  1908,  with  such  improvements  in  detail  as  experi- 
ence suggested.  The  veterinary  and  other  forces  of  the  Bu- 
reau of  Animal  Industry  in  various  parts  of  the  country 
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were  drawn  upon  in  order,  with  the  least  possible  delay,  to 
place  inspectors  where  they  were  needed.  It  was  necessary 
to  trace  the  movement  of  live  stock  from  infected  premises 
and  regions,  to  examine  railway  and  stockyard  records,  to 
trace  and  locate  cars  that  had  carried  infected  stock,  to  clean 
and  disinfect  them,  to  go  from  farm  to  farm  and  examine 
all  susceptible  animals,  to  enforce  local  and  general  quaran- 
tines of  the  Federal  and  State  Governments,  to  slaughter  and 
bury  as  quickly  as  possible  all  diseased  and  exposed  animals, 
und  to  disinfect  the  premises  that  had  been  occupied  by  them. 
To  avoid  the  spread  of  infection  by  inspectors  and  other  em- 
ployees these  men  were  required  to  wear  rubber  outer  cloth- 
ing, which  could  be  washed  easily  with  disinfectants,  and 
to  fumigate  and  disinfect  themselves  before  leaving  premises 
visited  by  them.  Before  slaughter  the  animals  were  ap- 
praised by  an  official  agreed  upon  by  the  State  authorities 
and  the  department,  and  the  owners  later  were  paid  the  stip- 
ulated amount.  The  appraisal  was  based  upon  the  meat  or 
dairy  value  of  the  animals. 

For  a  time  the  disease  continued  to  appear  in  new  territory 
and  new  cases  were  found  more  rapidly  than  it  was  possible 
to  dispose  of  old  ones.  After  months  of  vigorous  work, 
however,  the  outbreak  was  brought  under  control,  the  spread 
of  the  disease  was  checked,  and  there  was  a  steady  diminution 
in  the  number  of  cases.  On  June  18,  1915,  the  last  herd 
known  to  be  infected  at  that  time  had  been  slaughtered  and 
buried  and  the  premises  disinfected. 

Sources  of  infection. — ^The  exact  origin  of  this  outbreak 
has  not  been  discovered,  although  there  seems  to  be  no  doubt 
that  the  infection  was  introduced  from  a  foreign  country. 
An  effort  was  made  to  trace  the  source  of  infection  of  each 
diseased  herd,  and  the  information  obtained  has  been  classi- 
fied. The  principal  means  of  transmission  was  the  shipment 
of  animals  directly  from  public  stockyards  (707  out  of  a 
total  of  3,021  herds  investigated).     Neighborhood  visiting 
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caused  infection  of  the  next  largest  number  (509) ;  direct 
contact  with  neighboring  animals,  of  346;  animals  brought 
from  infected  stables  or  lots,  of  285 ;  creameries,  of  269 ;  and 
dogs,  poultry,  and  birds,  of  146. 

The  National  Dairy  Show  herd. — The  cattle  exhibited 
at  the  National  Dairy  Show  in  Chicago,  October  2^-31, 1914, 
constituted  a  special  problem.  Before  its  opening  the  local 
insi)ector  of  the  Bureau  of  Animal  Industry  warned  the  man- 
ager of  the  danger  of  holding  it  because  of  the  recent  dis- 
covery of  foot-and-mouth  disease.  At  the  close  of  the  show 
the  department,  as  a  precautionary  measure,  requested  the 
State  veterinarian  to  detain  the  cattle  for  a  few  days  to 
determine  whether  they  had  become  infected.  On  Novem- 
ber  1  one  of  the  cows  developed  the  disease,  and  the  herd 
immediately  was  placed  under  close  quarantine  by  the  State. 

This  herd  consisted  of  over  700  head  of  very  valuable 
pure-bred  cattle.  Their  slaughter  would  have  been  a  mis- 
fortune. The  conditions  imder  which  the  animals  were  held 
made  it  possible  to  maintain  a  quarantine,  and  it  was  de- 
cided to  try  to  save  them.  They  were  confined  in  a  brick 
building,  where  it  was  practicable  to  establish  hospital  con- 
ditions and  to  prevent  ingress  and  egress  of  persons  and 
animals  except  under  absolute  control.  All  persons  were 
prohibited  from  leaving  the  building  until  they  had  been 
thoroughly  disinfected.  No  dogs,  cats,  poultry,  or  birds 
could  gain  access  to  the  building.  Apparently  the  animals 
made  a  complete  recovery,  and  were  released  from  quarantine 
May  31,  1915,  after  very  thorough  tests  had  demonstrated 
that  the  herd  did  not  harbor  infection. 

Recurrence  of  the  disease. — On  August  8, 1915,  the  local 
inspector  in  charge  of  field  work  at  Chicago  telephoned  to 
Washington  that  a  case  of  foot-and-mouth  disease  had  been 
discovered  among  119  hogs  and  4  cattle  at  Wheeling,  Cook 
County,  HI.,  22  miles  north  of  Chicago.  It  seems  certain 
that  this  infection  was  produced  by  contaminated  hog-cholera 
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serum  prepared  in  Chicago  in  October,  1914,  at  an  establish- 
ment where  the  disease  had  not  been  known  to  exist  at  any 
time.  This  material  had  been  kept  in  cold  storage  and  was 
not  used  until  the  quarantine  restrictions  had  been  removed 
in  July,  1915,  and  after  negative  tests  on  hogs  had  been  made. 
Pending  investigation,  all  shipments  of  serum  from  Chicago 
were  prohibited.  It  was  found  that  some  of  the  product 
of  the  establishment  had  been  used  on  11  herds  of  hogs,  8 
of  which  were  in  Illinois  and  1  each  in  Minnesota,  Michigan, 
and  Indiana.  A  few  infected  hogs  were  found  in  eight  of 
the  herds,  and  all  these  herds,  as  well  as  the  three  in  which 
no  disease  was  found,  were  slaughtered  at  once. 

A  portion  of  the  serum  actually  used  was  procured  from 
the  owners  of  the  hogs,  together  with  samples  of  the  remain- 
ing stock  of  the  company.  Pigs  and  calves,  the  animals 
most  susceptible  to  the  disease,  were  inoculated  with  these. 
The  results  again  were  negative,  and  after  two  series  of 
tests  had  been  made  the  Federal  Public  Health  Service  was 
asked  to  conduct  a  third  series.     This  also  was  negative. 

Up  to  this  time,  therefore,  four  series  of  tests  had  been 
made,  in  which  a  total  of  52  animals  had  been  used,  none  of 
which  developed  foot-and-mouth  disease.  The  inoculations 
nfForded  no  evidence  that  the  serum  in  any  way  was  contami- 
nated. Each  series  apparently  only  confirmed  the  test  made 
before  the  material  was  permitted  to  be  placed  upon  the 
market.  The  fact  remained,  however,  that  the  hogs  treated 
by  the  owners  had  developed  the  disease.  A  fifth  test  there- 
fore was  made,  and  10  days  after  inoculation  a  calf,  which 
was  the  sixty-second  animal  used  in  the  tests,  developed 
characteristic  lesions.  The  diagnosis  of  foot-and-mouth  dis- 
ease subsequently  was  confirmed  by  the  inoculation  of  other 
animals  with  material  from  the  infected  calf. 

This  is  regarded  as  proof  that  the  suspected  serum  actually 
was  infected.  Whv  the  standard  tests  used  on  61  animals 
failed  to  reveal  this  fact  is  a  matter  for  scientific  investiga- 
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tion,  "^nd  the  bacteriologists  of  the  department  are  at  work 
upon  the  problem.  At  the  time  of  manufacture  one-half  of  1 
per  cent  of  carbolic  acid  was  mixed  with  the  serum  as  a  pre- 
servative. It  is  now  believed  that  the  acid,  acting  as  a  germi- 
cide, may  have  attenuated  or  partially  destroyed  the  virus  so 
that  tests  previously  considered  safe  failed  to  establish  the 
presence  of  the  infection.  It  also  is  possible  that  the  virus, 
instead  of  being  disseminated  throughout  the  entire  mass  of 
serum,  may  have  become  agglutinated.  This  has  been  known 
to  occur  with  germs  of  other  diseases.  The  result  would  be 
the  formation  in  the  fluid  of  isolated  clumps  of  foot-and- 
mouth  disease  virus,  while  the  bulk  of  it  remained  free  from 
these  tiny  masses.  If  this  occurred  it  is  obvious  that  certain 
animals  inoculated  with  the  serum  would  develop  the  malady 
and  others  would  escape.  Up  to  the  present  time  the  germ 
has  not  been  identified,  although  the  scientists  of  Europe 
have  studied  the  disease  exhaustively  for  many  years. 

Experiments  are  being  prosecuted  vigorously  in  the  de- 
partment with  a  view  to  discover  a  means  of  treating  senun 
at  the  time  of  its  manufacture  which  will  kill  the  virus  of 
foot-and-mouth  disease.  The  results  so  far  attained  are 
promising,  and  the  department  hopes  that  a  successful 
method  soon  will  be  evolved.  In  the  meantime  all  infected 
serum  in  the  hands  of  the  manufacturer,  as  well  as  all  other 
suspected  serum  manufactured  in  Chicago,  has  been  de- 
stroyed. Furthermore,  the  department  is  prohibiting  the 
shipment  of  serum  from  licensed  establishments  in  the  dis- 
tricts under  quarantine  for  foot-and-mouth  disease. 

Appraisements  of  diseased  animals. — In  the  handling  of 
the  problem  difficulties  arose  because  of  the  fact  that  the 
department  in  making  appraisements  of  diseased  animals  did 
not  feel  authorized  to  take  into  consideration  their  breeding 
value.  In  some  cases  fine  herds  were  involved.  In  all  the 
discussions  of  the  matter  before  the  Agricultural  Committees 
of  the  Congress  the  beef  or  dairy  value  was  indicated  as  the 
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basis  for  appraisal,  and  in  former  outbreaks  this  basils  was 
used.  The  suggestion  was  made  that  the  department  be 
authorized  to  take  breeding  value  into  consideration ;  but  the 
Congress,  in  making  an  appropriation  to  reimburse  the 
owners  of  the  National  Dairy  Show  herd  for  expenses  in- 
curred by  them  incident  to  the  quarantine,  specifically  pro- 
vided that  the  beef  or  dairy  value  only  should  be  the  basis 
of  the  appraisement.  As  the  disease  still  prevails  in  certain 
parts  of  Illinois,  and  there  is  no  guaranty  that  it  may  not 
spread,  it  would  seem  that  for  the  ensuing  year  an  appro- 
priation equal  to  the  current  one  should  be  made.  It  may 
not  be  necessary  to  expend  the  appropriation ;  but  it  would 
be  exceedingly  unfortunate  if  the  disease  were  to  spread  or 
reappear  and  the  department  had  no  adequate  funds  or 
authority.  The  estimates  contain  an  item  covering  this  mat- 
ter. In  connection  with  it  the  suggestion  is  made  that  in 
payment  for  animals  hereafter  purchased  for  slaughter  the 
appraisement  may  be  based  on  the  beef,  dairy,  or  breeding 
value,  provided  that  in  case  of  appraisement  based  on  breed- 
ing value  no  payment  for  any  animal  shall  exceed  three  times 
the  beef  or  dairy  value.  Both  equity  and  practical  expedi- 
ency justify  taking  breeding  value  into  account.  The  prac- 
tical consideration  is  this:  Prompt  action  is  of  the  highest 
importance,  and  if  owners  feel  that  they  will  not  receive  a 
fair  return  they  may  resist  the  Federal  and  State  authorities. 
A  maximum  limit  also  seems  essential  to  speedy  settlement. 
The  department  would  exercise  the  requisite  care  and  is  not 
apprehensive  that  extravagant  appraisements  would  be 
permitted. 

HOG    CHOLERA    AND    SERUM. 

Experiments  for  the  purpose  of  determining  the  best 
method  to  control  or  eradicate  hog  cholera  demonstrate  that, 
by  employing  certain  systems  involving  the  use  of  hog- 
cholera  serum,  losses  can  be  reduced  to  a  minimum  and  the 


Report  of  the  Secretary,  31 

swine  industry  greatly  benefited.  The  work  also  shows, 
however,  that  success  over  a  large  territory  would  require 
the  employment  of  an  immense  force  of  men  and  the  expend- 
iture of  enormous  sums.  It  seems  that,  at  the  present  time, 
a  country-wide  campaign  for  the  eradication  of  the  disease 
would  be  ill  advised.  The  problem  is  not  one  for  the  Federal 
Government  alone.  Before  an  active  campaign  is  begun  the 
various  States  should  have  more  effective  laws  relating  to 
diseases  of  live  stock  and  more  extensive  organizations  for 
enforcing  such  laws. 

In  round  numbers  there  are  produced  annually  in  the 
United  States  200,000,000  cubic  centimeters  of  serum.  Of 
this  amount,  approximately  50,000,000  cubic  centimeters,  or 
about  25  per  cent,  are  prepared  by  State  governments.  Se- 
rum is  produced  by  the  Federal  Government  for  experimental 
purposes  only.  The  remaining  150,000,000  cubic  centimeters 
are  manufactured  by  private  establishments.  It  is  probable 
that  there  are  in  operation  in  the  United  States  between  90 
and  100  such  establishments.  Of  these,  81  have  secured 
licenses  from  the  Department  of  Agriculture  under  the  virus- 
serum-toxin  act  of  1913,  and  thereby  are  enabled  to  carry 
on  interstate  business.  Of  the  total  quantity  of  serum  pri- 
vately prepared,  it  is  estimated  that  more  than  90  per  cent 
comes  from  plants  holding  licenses  from  the  department. 

The  virus-serum-toxin  act. — The  statute  prohibits  the 
shipment  from  one  State  or  Territory  to  another  State  or 
Territory  of  any  virus,  serum,  toxin,  or  analogous  product 
which  has  not  been  prepared  at  a  plant  holding  an  unsus- 
pended  and  unrevoked  license  from  the  Department  of  Agri- 
culture. It  also  is  made  unlawful  to  ship  interstate  any 
virus,  serum,  toxin,  or  analogous  product  which  is  worth- 
less, contaminated,  dangerous,  or  harmful. 

The  department  is  authorized  to  make  and  promulgate 
such  rules  and  regulations  as  may  be  necessary  to  prevent 
the  preparation,  sale,  barter,  exchange,  or  shipment  in  inter- 
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state  commerce  of  worthless  or  contaminated  viruses,  serums, 
etc.  It  is  provided  that  a  license  shall  be  issued  on  condition 
that  the  licensee  shall  permit  the  inspection  of  his  establish- 
ment and  of  the  products  and  their  preparation.  The  depart- 
ment may  suspend  or  revoke  licenses  after  opportunity  for 
hearing  has  been  granted.  The  law  gives  authority  for  Fed- 
eral  agents  or  employees  to  enter  and  inspect  any  licensed 
plant  at  any  hour.  Penalties  of  fine  or  imprisonment,  or 
both,  are  provided  for  violations. . 

In  carrying  out  the  virus-serum-toxin  act  the  department 
has  issued  regulations  designed  to  prevent  the  interstate  ship- 
ment of  worthless,  contaminated,  dangerous,  or  harmful  hog- 
cholera  serum,  hog-cholera  virus,  and  other  products.  Fifty- 
six  trained  inspectors  are  assigned  to  the  work  of  inspecting 
the  licensed  plants  and  detecting  violations  of  the  law.  A 
number  of  violations,  particularly  shipments  of  serum  not 
prepared  at  establishments  holding  licenses,  have  been  dis- 
covered and  successfully  prosecuted.  Notwithstanding  the 
efforts  of  the  department,  apparently  there  have  been  ship- 
ments of  contaminated  or  worthless  serum  by  licensed  com- 
panies. These  occurrences  have  resulted  in  part  from  the 
ignorance  or  carelessness  of  the  owners.  In  some  cases  they 
have  been  due,  perhaps,  to  cupidity ;  in  others,  to  novel  situa- 
tions presented  by  the  unexpected  outbreak  of  foot-and- 
mouth  disease. 

There  seems  to  be  a  widespread  belief  that  the  products 
of  a  licensed  establishment  in  some  way  are  certified  or  guar- 
anteed by  the  Federal  Government.  Under  the  existing  sys- 
tem it  has  not  been  possible  for  the  department  to  assure 
users  of  the  quality  of  such  articles.  The  business  of  serum 
production  is  such  that  supervisory  inspection  alone,  with- 
out complete  control,  and  with  power  to  penalize  violations 
of  the  law  only  by  revocation  of  licenses  or  by  prosecution,  is 
not  sufficient  to  warrant  the  assumption  by  the  Government 
of  responsibility  for  the  products. 
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Control  of  serum  production. — ^The  recent  cases  of  in- 
fection of  serum  and  virus  with  foot-and-mouth  disease  indi- 
cate that  some  more  effective  form  of  control  over  serum  pro- 
duction is  most  desirable.  It  has  been  suggested  that  the  ob- 
ject could  be  accomplished  by  Government  ownership. 
While  there  is  much  to  be  said  in  favor  of  such  a  plan,  it 
seems  doubtful  whether  it  would  be  practicable.  Certainly 
it  would  seem  unwise  for  the  Government  to  produce  the  ma- 
terial unless  it  could  control  the  entire  output.  Becent  in- 
formation shows  that  21  States  have  established  plants  and 
now  are  engaged  in  the  production  of  serum  on  a  compara- 
tively large  scale.  It  is  a  question  whether  these  States,  with 
their  active  organizations,  would  wish  or  consent  to  discon- 
tinue the  work.  Aside  from  this,  the  purchase  of  the  estab- 
lishments now  in  existence  and  the  erection  of  others  by  the 
Federal  Government  would  necessitate  a  large  outlay.  Even 
though  this  expenditure  were  made,  it  must  be  remembered 
that  Government  officials  are  liable  to  error,  and  that  Federal 
manufacture,  though  it  secured  honesty  of  methods,  would 
not  serve  as  a  guaranty  that  no  contaminated  or  worthless 
serum  would  be  sold. 

GrOVERNMENT  TEST  STATION. — As  a  substitutc  for  Govern- 
ment ownership,  the  following  plan  merits  careful  considera- 
tion: 

(1)  Continue  the  inspection  service  as  at  present  consti- 
tuted under  the  act  of  1913,  maintaining  a  sufficient  force  of 
inspectors  so  that  all  important  processes  of  licensed  estab- 
lishments may  be  carried  out  under  the  constant  superv^ision 
of  department  employees;  and  require  that  all  products  after 
preparation  be  securely  locked  up  by  employees  of  the  de- 
partment, whose  duty  it  shall  be  to  withdraw  representative 
samples. 

(2)  Provide  by  law  for — 

(a)  The  establishment  and  maintenance  of  a  "Government 
test  station  "  for  serum.    The  purpose  of  this  station  would 
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be  to  receive  official  samples  of  all  serum  produced  by  licensed 
plants  and  to  test  them  for  purity  and  potency.  Upon  com- 
pletion of  the  test  the  official  in  charge  immediately  would 
make  known  the  results  to  the  inspector  at  the  plant  from 
which  the  sample  was  derived,  and  the  material,  if  found 
potent  and  pure,  then  would  be  released  with  proper  mark- 
ings or  seals  to  show  that  it  had  been  tested. 

(t)  The  prohibition  of  the  interstate  shipment  of  any 
product  a  sample  of  which  had  not  been  tested  and  found 
pure  and  potent. 

(<?)  The  imposition  of  a  tax  upon  all  serum,  samples  of 
which  have  been  tested,  with  adequate  provision  for  the 
affixing  of  tax  stamps  and  marks  prior  to  sale  or  shipment. 

The  available  methods  for  determining  purity  and  potency 
are  not  scientifically  exact.  Tests,  however,  are  a  necessary 
and  most  important  part  of  any  system  of  control.  They  are 
now  made  by  the  commercial  establishments  themselves  on 
animals  procured  by  them  and  at  all  times  under  their  care. 
It  is  impracticable  for  the  Government  to  make  them  within 
privately  owned  and  operated  plants.  Furthermore,  so  long 
as  the  plants  conduct  the  tests,  it  is  manifest  that  the  Govern- 
ment can  not  select  and  know  the  complete  history  of  the 
animals.  In  the  preparation  of  the  serum  the  inspectors 
can  see  that  the  steps  necessary  to  produce  a  good  article 
are  carried  out.  In  this  particular  the  inspection  is  adequate 
and  effective.  It  appears,  therefore,  that  the  weak  point  at 
present  is  the  inspection  of  the  tests,  and  the  department 
believes  that  these  should  be  under  Government  control.  At 
the  same  time,  not  being  absolute,  they  should  be  supple- 
mented. Supervision  at  the  producing  plants  of  the  methods 
of  preparation  and  handling  should  be  continued. 

It  is  probable  that  an  adequate  test  station  could  be  pro- 
vided for  about  $50,000.  If  several  were  found  to  be  desir- 
able, a  suitable  appropriation  for  each  would  have  to  be 
made.    The  cost  of  maintaining  a  station  capable  of  testing 
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the  entire  output  of  commercial  serum  in  the  United  States 
probably  would  not  exceed  $150,000  annually. 

The  suggestion  is  made  that  a  tax  sufficient  to  cover  the 
cost  of  maintaining  the  station  should  be  imposed.  This  tax 
should  not  operate  to  increase  the  cost  of  serum  to  the 
farmer,  because  manufacturers  would  be  relieved  of  the 
expense  of  conducting  their  own  tests.  While  the  plan  indi- 
cated contemplates  control  only  of  serum  intended  for  ship- 
ment in  interstate  conunerce,  it  is  likely  that  the  States  would 
take  similar  action  and  apply  similar  rules  to  their  own 
plants  as  well  as  to  private  establishments  doing  business 
wholly  within  the  State.  The  plan  probably  would  be 
effective  and  would  require  little  additional  expenditure  of 
public  funds. 

CITRUS    CANKER. 

The  citrus  industry  of  the  Gulf  States  is  seriously  threat- 
ened by  citrus  canker.  This  has  been  found  to  be  a  highly 
infectious  bacterial  disease.  An  emergency  appropriation 
of  $35,000,  which  became  available  January  28,  1915,  en- 
abled the  department  to  cooperate  with  the  States  of  Flor- 
ida, Alabama,  Mississippi,  Louisiana,  and  Texas  in  an  effort 
to  eradicate  the  trouble,  the  department  bearing  the  cost  of 
the  inspection  work,  while  the  expense  incident  to  the  actual 
destruction  of  trees  was  borne  by  the  respective  States.  The 
work  of  inspection  and  eradication  has  progressed  very  satis- 
factorily, although  the  disease  is  more  widely  scattered  and 
is  more  serious  than  at  first  was  supposed.  In  Texas,  Mis- 
sissippi, and  Alabama  the  greater  number  of  the  infected 
centers  have  been  eliminated,  and,  if  it  is  possible  for  these 
States  to  maintain  a  thorough  inspection  during  the  coming 
year,  there  appears  to  be  no  reason  why  the  disease  should  not 
be  completely  eradicated  from  these  regions.  In  Louisiana 
and  Florida  the  greater  portion  of  the  infected  areas  seems 
to  be  under  control,  but  the  complete  elimination  of  the  dis- 
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ease,  especially  from  the  latter  State,  probably  will  require 
large  expenditures  for  at  least  two  years. 

POTASH    SUPPLY. 

The  potash  situation  continues  very  serious  and  a  grave 
condition  confronts  the  American  farmer.  There  is  practi- 
cally no  potash  in  this  country  for  fertilizer  use,  and  present 
indications  are  that  the  supply  for  this  purpose  will  not  be 
increased  materially  during  the  coming  year.  The  investi- 
gations of  the  department  and  of  the  Geological  Survey  have 
shown  the  possibility  of  producing  from  American  sources 
an  ample  quantity  of  potassium  salts  for  domestic  consump- 
tion. During  the  year  no  new  sources  have  been  discovered, 
but  the  conditions  surrounding  the  development  of  known 
sources  have  been  clarified  considerably.  There  are  four 
possible  domestic  sources  of  potash :  The  giant  kelp  of  the 
Pacific  coast  from  Lower  California  to  Alaska ;  the  alunite 
deposits,  mainly  in  the  mountains  of  Utah ;  the  feldspathic 
rocks  of  the  eastern  part  of  the  United  States;  and  the  mud 
of  Searles  Lake,  in  California. 

Undoubtedly  a  large  supply  of  potash  salts  could  be  ob- 
tained from  the  giant  kelp.  The  kelp  beds  have  been  sur- 
veyed and  a  report,  accompanied  by  maps  showing  in  detail 
their  extent  and  location,  has  been  issued.  Harvesting  is 
accomplished  easily,  as  the  kelp  grows  in  open  water  and 
barges  fitted  with  mowing  attachments  can  be  used. 

For  utilizing  the  kelp  several  methods  are  feasible.  It  may 
be  dried  and  ground.  In  this  condition  it  contains  all  the 
salts  originally  present,  which  are  mainly  potassium  chlorid 
and  sodium  chlorid.  This  material  has  ideal  mechanical 
properties  for  use  in  mixed  fertilizers.  AVhen  the  pure  potas- 
sium chlorid  is  desired  it  is  necessary  to  separate  the  juice 
from  the  organic  material  and  then  to  remove  the  sodium 
chlorid.  The  latter  can  be  done  readily  by  recrystallization ; 
but  the  separation  of  the  juice  from  the  organic  material  is 
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more  difficult,  for  the  reason  that  the  kelp  is  nonfibrous  and 
in  attempts  to  effect  separation  by  filtration  the  filters  be- 
come clogged  and  unworkable.  The  problems  yet  to  be 
worked  out  commercially  are  the  best  methods  of  drying  the 
wet  kelp  and  of  effecting  the  ready  and  efficient  separation 
of  the  plant  juices  from  the  organic  material.  Investigation 
of  these  questions  has  proceeded  far  enough  to  indicate  that 
their  solution  should  not  be  very  difficult. 

But  the  development  of  a  supply  of  potash  from  the  kelp 
beds  is  still  remote.  There  are  several  reasons  for  this.  No 
one  knows  how  long  the  European  war  may  last  or  how  soon 
potash  from  the  former  usual  sources  may  be  available.  The 
American  fertilizer  companies  heretofore  have  depended 
largely  on  the  raining  of  phosphate  rock  and  the  manufac- 
ture of  sulphuric  acid  for  superphosphates.  In  these  lines 
they  are  deeply  interested  financially.  There  is,  further- 
more, an  element  of  doubt  as  to  the  control  of  the  kelp  beds. 
Just  what  jurisdiction  the  Federal  Government  has  over 
them  does  not  appear,  and  the  Pacific  Coast  States  have  not 
legislated  concerning  those  lying  opposite  their  shores.  It 
is  unlikely,  even  in  the  event  of  an  early  peace,  that  there 
immediately  will  be  a  great  supply  of  potash  salts.  It  is  a 
question  how  long  it  would  take  the  former  agencies  to  re- 
sume their  usual  operations.  The  experts  of  the  department 
are  of  the  opinion  that  under  normal  conditions,  if  the  Pan- 
ama Canal  is  utilized,  potash  from  the  kelp  beds  of  the  Pa- 
cific coast  can  be  sold  in  the  East  under  free  competition. 

Next  to  the  kelp  the  massive  alunites  present  the  best  pos- 
sibilities as  a  source  of  potash.  This  material  is  decomposed 
by  roasting,  with  the  evolution  of  oxids  of  sulphur,  and  a 
residue  consisting  of  alumina  and  potassium  sulphate 
remains.  From  this  residue  the  potassium  salt  can  be 
obtained  readily  by  leaching  and  evaporation.  The  process 
is  simple.  The  fumes  liberated  could  be  used  to  manufacture 
sulphuric  acid;  but  this  commodity  would  be  in  little  de- 
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mand  in  the  locality  and  some  method  of  disposal  or  utiliza* 
tion  would  have  to  be  devised.  Alumina  resulting  as  a 
by-product  would  be  suitable  for  the  manufacture  of  metallic 
aluminum ;  but  this  metal  is  produced  by  one  concern,  which 
controls  sufficient  bauxite  deposits  for  its  purposes  and  is  not 
interested  in  other  sources  of  alumina. 

Work  has  been  done  along  the  line  of  producing  potash 
from  feldspar.  This  is  commercially  feasible  if  a  salable 
by-product  can  be  secured  at  the  same  time.  The  suggestion 
has  l>een  made  by  the  Bureau  of  Soils  that  cement  is  a  pos- 
si))le  product  from  the  feldspar  treated  to  render  the  potash 
soluble.  But  the  difficulty  of  marketing  this  cement  in  com- 
petition with  thoroughly  standardized  products  would  be  a 
great  deterring  factor. 

The  development  of  Searles  Lake  as  a  source  of  potash 
presents  a  number  of  unsolved  technical  problems.  In  addi- 
tion, the  question  of  title  to  the  property  is  so  involved  that 
considerable  time  will  elapse  before  it  can  be  settled.  In  the 
meantime  nothing  can  be  done. 

It  is  a  matter  of  distinct  regret  that  responsible  business 
concerns  have  not  made  more  earnest  efforts  to  provide 
potash  for  agricultural  purposes.  Only  recently,  although 
the  need  of  potash  has  been  felt  for  a  year,  two  companies 
have  begun  to  develop  a  supply  from  alunite,  but  undoubt- 
edly it  will  be  some  months  before  any  considerable  quantity 
^^rom  this  source  can  be  placed  upon  the  market. 

MAHKETING  AND  DISTRIBUTION. 

If..       .^roi-.^.    t     ^"^ ':)roblems  of  marketing  and  distribu- 

.1,,       ^  .^-.      I .   .    c  reflected  in  requests  for  informa- 

,.-     .^^i~-„.   -.  s..      unx^jrous  as  heavily  to  tax  the  Office 

"ii    ..-.-  ^  .         "irorj>ni7:p<^^on      The  department  has 

,,     ,  ...M*^  ac  lid  disposal,  to  develop 

ri*.-^  problems  by  adding  to 

,.iT>-     I..-..  d,vr^   lahle.     Very  satisfactory 
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headway  has  been  made  and  results  of  much  value  have  been 
secured. 

It  perhaps  would  conduce  to  clearness  of  thinking  to  real- 
ize that  neither  specific  legislation  affecting  either  marketing 
or  rural  finance  nor  direct  attack  on  specific  problems  of 
marketing  and  rural  credits  by  special  investigators,  even  if 
the  results  of  the  studies  were  sound  and  convincing  and  re- 
ceived concrete  application,  can  furnish  a  full  solution  of  all 
the  difficulties.  It  is  not  generally  appreciated  to  what  extent 
marketing  troubles  have  their  origin  in  irregularity  of  pro- 
duction or  in  lack  of  a  stable  and  balanced  agriculture; 
neither  is  it  recognized  that  the  difficulties  which  some  expect 
to  remove  by  rural  credits  legislation  can  be  obviated  only 
by  improvement  in  conditions  governing  the  conduct  of  farm 
operations,  the  trading  in  farm  products,  and  the  ownership 
and  exchange  of  farm  lands. 

Irregularity  in  production  in  some  instances  arises  from 
conditions  over  which  there  is  no  easy  control.  In  years 
when  a  destructive  disease  prevails  the  yield  from  an  acreage 
normally  sufficient  to  supply  consuming  requirements  is  in- 
sufficient to  meet  the  demand,  and  high  prices  follow.  High 
prices  also  may  result  from  reduced  acreage,  caused  by  low 
prices  at  planting  time.  High  prices  one  year  stimulate 
heavy  planting  the  next.  A  solution  for  evils  of  this  sort  lies 
in  stabilization  of  production.  This  can  be  brought  about  in 
part  by  the  acquisition  of  fuller  information  as  to  the  relation 
of  acreage  to  consumption  demands  and  to  local  marketing 
possibilities,  the  regional  and  local  adaptation  of  crops  and 
crop  varieties,  including  the  breeding  and  introduction  of 
resistant  varieties,  and  the  control  of  crop  pests. 

In  some  sections,  especially  those  which  are  new  and  de- 
veloping, the  difficulty  is  enhanced  by  the  activities  of  real- 
estate  promoters  who  succeed  in  directing  farmers  into  locali- 
ties, frequently  remote  from  markets,  where  they  successfully 
produce  crops  to  the  disposal  of  which  they  have  given  no 
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consideration.  In  most  instances  disaster  follows.  "WTiether 
the  States  or  the  localities  might  not  develop  responsible 
agencies  for  the  intelligent  guidance  of  farmers  in  these  di- 
rections is  a  matter  for  serious  consideration. 

One  of  the  first  questions  that  should  be  asked  by  a  farmer 
who  is  considering  a  readjustment  of  his  plans  or  who  is  un- 
dertaking tasks  for  the  first  time  is  whether  the  scale  of  his 
operations  is  such  as  to  furnish  full  and  economical  employ- 
ment to  the  farm  family  and  to  the  work  animals  throughout 
the  year.  The  minimum  practical  farm  unit  appears  to  be  a 
farm  of  such  size  as  will  give  adequate  continuous  occupation 
to  the  family.  The  unit  for  efficiency  is  somewhat  larger 
than  this.  It  has  been  found  in  one  of  our  leading  dairy 
sections  that  on  farms  of  less  than  100  acres  the  number 
of  days'  work  for  each  individual  employed  is  less  than  the 
full  working  capacity.  In  that  locality  a  farm  of  this  size 
gives  full  employment  to  two  regular  men,  in  addition  to  the 
extra  help  required  at  harvest  time.  Not  only  does  the  large 
farm  utilize  labor  to  better  advantage,  but  it  requires  fewer 
animals  to  work  a  given  area  and  is  better  supplied  with 
labor-saving  machinery.  Farmers  quite  generally  are  begin- 
ning to  recognize  the  fact  that  production  is  cheaper  on  large 
farms  than  on  small  ones  and  that  the  profits  are  greater  for 
each  unit  of  labor.  There  are  thus  forces  at  work  to  in- 
crease the  magnitude  of  the  farm  business  and  statistics  show 
that  the  agriculture  of  the  country  slowly  is  responding. 
Still,  in  the  vicinity  of  large  cities  there  is  a  tendency  toward 
intensive  farming,  and  on  the  Atlantic  seaboard  the  acreage 
of  improved  land  in  the  farm  decreased  from  69  acres  in  1850 
to  56  acres  in  1910.  In  the  cotton  belt  there  has  been  a  de- 
crease since  1860  from  125  to  37  acres.  This  is  due  mainly 
to  the  breaking  up  of  the  large  plantations.  In  the  North 
Central  States  the  proportion  of  land  that  can  be  devoted  to 
intensive  farming  is  relatively  small,  and  in  that  section 
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there  has  been  an  increase  in  the  acreage  of  improved  farms 
from  61  acres  in  1860  to  113  in  1910. 

As  stated  in  the  last  annual  report,  there  is  much  land  in 
this  country  to  be  brought  imder  cultivation ;  but  this  land 
in  general  is  more  difficult  of  access  or  more  difficult  to  bring 
into  use  than  that  which  is  now  cultivated.  Future  increase 
in  production  must  come  largely  through  better  management 
of  the  land  in  cultivation.  In  a  number  of  sections,  however, 
there  could  be  an  extension  of  the  land  in  use  without  much 
difficulty.  This  would  result  in  greater  economy  and  effi- 
ciency in  the  use  of  the  labor  of  men  and  work  animals.  The 
Office  of  Farm  Management  has  made  a  careful  survey  of  a 
part  of  the  Piedmont  section  of  South  Carolina.  It  finds 
that  the  size  of  the  average  farm  there  is  76  acres,  while  the 
area  of  land  under  cultivation  in  the  farm  is  only  34  acres. 
It  discovers  that  there  are  in  this  section  215  available  work- 
days and  that,  partly  because  of  the  small  size  of  the  farm 
and  partly  because  of  the  too  exclusive  reliance  on  one  or 
two  crops,  there  is  a  failure  to  utilize  the  available  labor  by 
approximately  50  per  <»nt.  Obviously,  the  direction  of 
effort  should  be  in  the  extension  of  activity  over  a  larger 
farm  area  and  of  diversification. 

Another  vital  question  the  farmer  should  ask  himself  is 
what  he  can  do  with  his  product  when  he  secures  it.  Even 
if  farms  everywhere  were  of  the  requisite  size  for  efficiency 
in  production  and  reasonable  diversification  were  practiced, 
the  difficulties  would  not  be  solved.  The  farm  unit  which 
may  be  efficient  for  production  still  would  have  acutely  to 
consider  the  problem  of  marketing.  The  farmer  would  not, 
through  his  own  resources,  be  able  to  command  easily  the 
requisite  transportation  facilities  or  the  daily  information 
needed  as  to  market  conditions  and  the  best  near-by  market, 
and  in  most  cases  would  be  at  a  disadvantage  in  bargaining 
with  purchasers.    The  most  promising  solution  seems  to  lie 
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in  the  development  of  community  cooperation  or  teamwork 
to  determine  what  to  produce,  to  employ  the  same  methods, 
and  to  secure  marketing  information  so  as  to  enable  pro- 
ducers to  deal  with  buyers  on  an  equal  basis. 

There  are  problems,  however,  which,  under  existing  con- 
ditions, neither  efficient  individual  nor  community  effort  can 
solve.  These  can  be  reached  only  by  legislation.  There  is 
much  that  individuals  and  groups  of  individuals  may  do  in 
every  community.  In  fact,  they  must  always  do  the  larger 
part.  Self-help  will  be  the  rule  in  the  future,  as  it  has  been 
in  the  past.  Nevertheless,  there  are  certain  imdesirable  and 
unjust  conditions  which  no  amount  of  private  effort,  whether 
engaged  in  by  farmers  singly  or  jointly,  can  overcome. 
These  conditions  statutory  enactments  alone  can  correct. 
The  better  handling  and  storage  of  farm  products,  as  well 
as  trading  on  the  basis  of  fixed  grades  and  standards,  wait 
VLpon  proper  legislation. 

Among  the  difficulties  of  American  farmers  are  lack  of 
familiarity  with,  and  remoteness  from,  the  actual  machinery 
of  distribution  and  finance;  absence- of  order  or  system  in  the 
conduct  of  their  own  business  transactions;  inadequacy  of 
storage  facilities  for  their  products ;  and  ignorance  of  what 
their  products  really  are  in  the  terms  of  market  phraseology, 
ns  well  as  what  they  are  worth.  A  producer  of  a  manu- 
factured article  knows  what  it  is  and  what  it  costs.  He 
knows  this  better  than  the  buyer.  The  reverse  is  true  in 
agriculture.  The  farmer,  as  a  rule,  does  not  know  what  his 
product  is  or  what  he  is  selling,  while  the  buyer  knows  what 
he  is  buying.  The  solution  of  these  difficulties  involves  a 
better  system  of  warehouses,  with  receipts  which  will  be 
acceptable  as  collateral ;  the  establishment  of  standards  and 
grades  of  grain  and  cotton  and  other  staple  crops;  the 
trading  in  the  market  upon  standard  types  or  grades,  ascer- 
tained and  fixed  by  the  Government,  with  such  supervision 
and  control  over  the  operation  of  exchanges  as  may  be 
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essential  to  secure  justice  for  the  producer,  the  consumer, 
and  the  intermediary. 

For  the  accomplishment  of  these  ends  it  seems  desirable 
that  the  cotton-futures  act,  which  has  been  in  operation  about 
a  year,  should  be  supplemented  by  a  Federal  permissive 
warehouse  act,  a  cotton-standards  act,  a  grain-grades  act,  and 
a  land-mortgage  banking  act  which  shall  inject  business 
methods  into  the  handling  of  farm  finance  and  place  upon  the 
market  in  a  responsible  way  reliable  farm  securities. 

The  Office  of  Markets  and  Rural  Organization  has 
definitely  planned  to  keep  in  close  touch  with  individuals 
and  associations  dealing  with  particular  marketing  prob- 
lems over  specific  sections  of  the  Union.  Conferences  with 
groups  of  producers  interested  in  the  same  problems  have 
been  held  and  others  will  follow  as  occasion  warrants,  and 
it  is  believed  that  the  establishment  of  advisory  relations 
will  have  important  results. 

For  a  detailed  account  of  the  investigations  and  of  the 
results  of  the  activities  of  the  Office  of  Markets  and  Rural 
Organization  reference  is  made  to  its  annual  report.  I 
shall  touch  upon  only  a  few  phases  of  the  work 


MABKET   NEWS    SERVICE. 


Shippers  and  distributors  of  perishable  products  long  have 
felt  the  •need  of  accurate  information  concerning  the  quan- 
tities arriving  in  the  large  markets.  Reliable  records  of 
shipments  have  been  wholly  lacking  ;  and  it  has  been  prac- 
tically impossible  to  obtain  accurate  and  comprehensive  re- 
ports of  current  wholesale  and  jobbing  prices. 

The  feasibility  of  securing  and  disseminating  information 
of  this  character  through  a  public  market  news  service  was 
tested  during  the  year.  The  results  point  to  the  conclusion 
that  a  larger  and  better  supported  service  should  be  given  a 
trial.  Several  methods  of  securing  market  reports  were 
tried  out  and  their  limits  of  usefulness  established.    Special 
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telegraphic  connections  were  secured,  and  representatives  of 
the  department  in  important  shipping  areas  and  in  the  larger 
markets  kept  both  producers  and  dealers  supplied  by  tele- 
graph with  the  latest  news  of  crop  movements  and  prices. 
The  service  was  rendered  in  succession  to  the  growers  and 
shippers  of  strawberries,  tomatoes,  cantaloupes,  and  peaches, 
and  to  the  shippers  of  northwestern  pears.  In  several  of  the 
more  important  districts  the  information  has  resulted  in  a 
wider  or  more  intelligent  distribution,  the  avoidance  of  gluts 
in  specific  markets,  fewer  diversions  of  cars  in  transit,  and 
a  consequent  shortening  of  time  between  the  producer  and  the 
consumer. 

THE   COTTON-FUTURE8    ACT. 

The  United  States  cotton-futures  act  is  the  first  general 
regulative  statute  passed  by  the  Congress  for  the  improve- 
ment of  marketing  conditions.  It  was  enacted  August  18, 
1914,  and  became  operative  February  18,  1915.  Sufficient 
time  has  elapsed  to  enable  one  to  judge,  in  some  measure, 
whether  it  is  accomplishing  the  purposes  intended. 

The  quotations  of  future  contracts  on  cotton  exchanges 
have  a  commanding  influence  upon  the  prices  paid  for  spot 
cotton.  Preceding  the  adoption  of  the  law  it  was  generally 
believed  that  these  quotations  were  not  true  barometers  of 
spot-cotton  values,  but  usually  were  unwarrantably  low  and 
at  times  fluctuated  unduly  in  response  to  manipulative  in- 
fluences. This  condition  was  attributed  largely  to  certain 
evil  features  which  had  crept  into  the  practices  on  future 
exchanges  as  embodied  in  their  contracts. 

The  act  is  a  taxing  statute,  applicable  to  all  contracts  for 
the  future  delivery  of  cotton  entered  into  on  exchanges  and 
like  institutions.  It  aims  to  bring  the  future  exchanges  to 
a  performance  of  their  true  economic  functions  by  inducmg 
them  to  adopt  a  form  of  contract  free  from  evil  elements. 
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Its  motive  is  to  eliminate  unfair  competition.  It  is  in  the 
interest  alike  of  producers,  merchants,  spinners,  and  exchange 
members. 

After  the  passage  of  the  act,  even  before  it  became  opera- 
tive, the  cotton- future  exchanges  in  this  country  adopted  the 
form  of  contract  prescribed  in  its  fifth  section,  and  since, 
with  negligible  exceptions,  they  have  traded  exclusively 
under  this  form.  Careful  observation  since  the  new  form 
of  contract  came  into  use  indicates  that  the  statute  has  accom- 
plished the  chief  economic  objects  anticipated  by  its  framers. 
Future  quotations  now  represent  spot  values  more  accu- 
rately; sharp  and  sudden  fluctuations,  such  as  commonly 
occurred  under  the  old  practices,  have  become  much  less  fre- 
quent; and  prices  have  been  increasingly  stabilized.  The 
conclusion  is  unavoidable  that  these  results  are  due  mainlv 
to  the  operation  of  the  act. 

Primarily  these  changes  help  the  producer  to  secure  more 
equitable  prices.  They  also  benefit  the  cotton  manufacturer 
by  giving  him  a  truer  index  of  the  advance  value  of  raw  ma- 
terial. Likewise,  they  afford  to  all  concerned  in  financing 
the  crop  and  moving  it  to  market  a  safer  and  more  prac- 
ticable hedge.  In  addition,  the  exchanges  themselves  have 
been  somewhat  relieved  from  the  suspicion,  which  formerly 
justly  attached  in  considerable  measure,  that  exchange 
transactions  were  not  always  fairly  conducted. 

Cotton  standards. — One  of  the  important  sections  of  the 
act  is  that  dealing  with  standards.  It  authorizes  the  depart- 
ment to  promulgate  standards  of  cotton  by  which  its  quality 
or  value  may  be  determined,  to  be  known  as  the  "Official 
cotton  standards  of  the  United  States."  Acting  under  this 
authority,  the  department  prepared  a  set  of  standards  for 
white  cotton,  consisting  of  nine  gi  ades,  as  follows :  Middling 
Fair,  Strict  Good  Middling,  Good  Middling,  Strict  Middling, 
Middling,  Strict  Ijow  Middling,  Low  Middling,  Strict  Good 
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Ordinary,  and  Good  Ordinary.  Pains  were  taken  to  make 
them  comprehensive,  and  they  are  more  truly  representative 
of  American  cotton  than  any  standards  hitherto  in  use. 
They  were  promulgated  December  15,  1914,  and  replaced 
the  permissive  standards  adopted  by  the  department  in  1909. 
To  the  close  of  November  10, 1915,  529  full  and  19  fracticmal 
sets  had  been  distributed  to  exchanges,  spot-cotton  dealers, 
merchants,  cotton  mills,  agricultural  colleges,  and  textile 
schools  in  the  United  States;  in  addition,  16  full  sets  and  1 
fractional  set  had  been  shipped  to  foreign  countries. 

While  the  compulsory  use  of  the  official  standards  extends 
only  to  contracts  made  subject  to  section  5,  their  acceptance 
and  use  have  not  been  limited  to  the  future  exchanges.  They 
have  been  voluntarily  accepted  in  all  the  more  important 
spot  markets  and  form  the  basis  of  their  dealings.  The 
standards  have  given  general  satisfaction  and  the  tendency 
toward  acceptance  of  them  has  not  been  confined  to  this  coun^ 
try.  Committees  and  the  board  of  managers  of  the  Liver- 
pool Cotton  Association  have  approved  them,  though  they 
have  not  been  adopted  by  the  association  itself.  The  ques- 
tion of  using  both  the  official  standards  and  the  form  of  con- 
tract prescribed  by  the  act  is  under  consideration  by  the  ex- 
change at  Bremen,  and  there  have  been  negotiations  on  the 
subject  with  the  exchange  at  Havre  and  a  proposed  exchange 
in  Rotterdam. 

It  has  not  been  possible,  largely  because  of  the  lack  of 
suitable  type  material,  to  establish  standards  for  tinged  and 
stained  cotton.  However,  for  convenience  in  passing  on  dis- 
putes, and  in  order  to  facilitate  the  work  of  classification  of 
cotton  proposed  for  tender  on  contract  on  the  exchanges,  the 
department  has  prepared  tentative  types  for  Low  Middling 
yellow  tinged.  Low  Middling  blue  tinged,  and  Middling  yel- 
low stained  cotton.  Duplicates  of  these  have  been  distributed 
to  the  various  exchanges  for  use  pending  the  promulgation  of 
the  official  standards. 
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Determination  of  disputes. — As  an  incident  to  the  settle- 
ment of  contracts  made  in  the  form  prescribed  by  section  5  of 
the  act,  and  as  a  means  of  bringing  about  uniformity  in 
methods  of  grading  and  classification,  the  act  imposed  upon 
the  department  the  duty  of  determining  disputes  involving 
grade,  length  of  staple,  and  quality  of  cotton  offered  for 
delivery  referred  to  it  by  the  parties  to  such  contracts.  To 
the  close  of  November  10,  1915,  1,002  disputes,  involving 
65,654  bales  of  cotton,  had  been  submitted  for  determination. 
The  costs  of  the  988  disputes  decided  amounted  to  $22,773.75. 
These  were  paid  by  the  parties. 

Spot  markets. — ^The  statute  requires  the  department  to 
designate  the  bona  fide  spot  markets.  It  prescribes  also  that 
the  averages  of  spot  values  in  such  of  these  as  may  be  selected 
for  the  purpose  shall,  in  the  settlement  of  contracts  made  in 
compliance  with  the  act,  be  the  basis  for  determining  actual 
commercial  differences  in  the  values  of  grades  in  future  mar- 
kets which  are  not  themselves  spot  markets.  Of  the  spot 
markets  accepting  the  oflScial  standards,  13  have  been  desig- 
nated as  bona  fide  spot  markets.  Of  these,  11  were  selected 
for  use  in  determining  differences  in  values  between  grades 
of  cotton  delivered  on  contracts  made  on  the  exchanges  sub- 
ject to  the  act  in  places  which  are  not  spot  markets.  The 
latter  furnish  the  department  by  wire  daily  quotations  based 
on  sales  of  cotton  according  to  the  official  standards. 

It  is  gratifying  to  note  that  a  large  majority  of  the  people 
affected  by  the  act,  after  having  had  an  opportunity  to  ob- 
serve its  workings  for  the  past  eight  months,  are  in  sympathy 
with  its  general  purposes  and  indorse  what  has  been  accom- 
plished. 


WAREHOUSE   LEGISLATION. 


Investigations  conducted  by  the  Office  of  Markets  and 
Bural  Organization  indicate  that  there  is  serious  need  of 
warehouse  le^slation.    It  would  seem  that  the  most  desir- 
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able  action  on  the  part  of  the  States  would  be  the  passage 
of  laws  which  would  guarantee  the  integrity  of  warehouse 
receipts.  These  laws  should  be  uniform,  so  that  the  condi- 
tions governing  such  receipts  may  be  the  same  throughout 
the  country,  thereby  greatly  increasing  their  availability  as 
collateral  for  loans  at  distant  banking  centers.  The  uniform 
warehouse  receipts  act  is  now  in  force  in  31  States. 

In  addition  to  the  legislation  that  has  been  or  may  be 
enacted  by  the  States,  it  is  believed  that  the  enactment  of  a 
Federal  warehouse  law  would  be  of  great  benefit.  The  gen- 
eral interest  in  the  subject  is  well  shown  by  the  inquiries  the 
department  constantly  is  receiving.  In  fact,  many  ware- 
housemen, under  the  misapprehension  that  a  bill  on  the  sub- 
ject considered  by  the  last  Congress  actually  had  been  passed, 
have  asked  the  department  to  give  them  information  as  to 
how  to  comply  with  it.  The  proposed  measure,  which  is 
permissive  in  character,  would  enable  the  Department  of 
Agriculture  to  license  bonded  warehouses  in  the  various 
States.  It  would  promote  the  better  storing  of  farm  prod- 
ucts, increase  the  desirability  of  receipts  as  collateral  for 
loans,  and  therefore  would  be  of  definite  assistance  in  financ- 
ing crops.  A  Federal  statute  on  the  subject  also  would  pro- 
mote the  standardizing  of  storages,  of  warehouse  receipts, 
and  of  marketing  processes. 

RURAL   CREDITS. 

The  department  has  continued  its  studies  of  rural  financial 
conditions  in  this  country.  It  has  investigated  the  relations 
of  banks,  life  insurance,  and  mortgage  companies  to  farm- 
mortgage  credit  and  those  of  banks  and  merchants  to  the 
financing  of  farm  operations.  It  has  examined  the  recent 
legislation  relating  to  personal-credit  unions,  extended  its 
investigations  of  interest  rates  and  other  charges  on  farm 
mortgages  and  personal  and  collateral  loans,  and  studied 
the  possible  forms  of  organization  for  personal-credit  asso- 
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dations.  It  has  issued  bulletins  bearing  on  the  subject  and 
has  responded  to  many  requests  for  information  and  assist- 
ance from  individuals,  groups  of  individuals,  and  State 
authorities. 

The  duty  of  preparing  and  reporting  to  the  Congress  on 
or  before  January  1,  1916,  a  bill  or  bills  providing  for  the 
establishment  of  a  system  of  rural  credits  adapted  to  Ameri- 
can needs  and  conditions  has  been  imposed  upon  a  joint  com- 
mittee of  the  House  and  Senate.  It  is  expected  that  as  a 
result  of  the  deliberations  of  this  committee  legislation  will 
be  proposed  which  will  furnish  a  practical  solution  of  the 
problem  from  the  financial  viewpoint. 

It  is  generally  recognized  that  the  rural-credit  problem  is 
not  a  simple  one.  It  is  essentially  complex.  There  is  no 
single  solution  of  it.  Specific  financial  legislation  on  the  part 
of  the  Federal  Government,  or  of  the  State,  or  of  both,  will 
not  furnish  a  full  solution.  It  seems  clear  that  there  should 
be  a  Federal  law  providing  for  a  land-mortgage  banking 
system.  It  is  a  question  whether  by  Federal  action  existing 
banking  arrangements  may  not  be  so  modified  as  to  bring 
them  into  closer  contact  with  rural  communities  and  with 
individual  farmers,  giving  farm  collateral  more  readily  and 
fully  the  advantages  of  the  rediscount  feature  of  the  Federal 
Reserve  Act.  It  also  seems  clear  that  legislation  on  the  part 
of  States  permitting  and  encouraging  the  creation  of 
personal-credit  unions  and  removing  any  obstacles  that  may 
exist  to  the  easier  and  more  orderly  handling  of  farm  finance 
should  be  enacted.  Eeenforcing  such  agencies  there  would 
l)e  at  work  all  the  great  forces  of  the  Department  of  Agri- 
culture, of  the  land-grant  colleges,  and  of  the  State  agricul- 
tural departments.  Their  activities  all  contribute  to  make 
agriculture  more  profitable,  to  improve  distribution,  to  elimi- 
nate waste,  and  to  inject  business  methods  into  farming. 
In  proportion  as  they  accomplish  these  tasks  they  tend  to 
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solve  fundamentally  the  whole  problem  of  rural  credits. 
Further  Federal  legislation  vitally  important  to  a  more 
efficient  agriculture,  such  as  a  cotton-standards  act,  a  grain- 
grades  bill,  a  permissive  warehouse  law,  and  proposals  for 
the  improvement  of  marketing  conditions,  also  will  con- 
tribute directly  to  its  solution. 

But  even  if  all  the  desirable  legislation  were  enacted  and 
were  put  into  operation  there  still  would  be  a  vast  amount  of 
constructive  work  to  be  done  by  individuals  and  groups  of 
individuals,  including  the  farmer,  the  business  man,  and  the 
banker.  If  these  assume  a  helpful  and  constructive  attitude, 
they  wiU  furnish  indispensable  support  for  practical  re- 
forms.  All  these  forces  working  in  combination  can  effect 
marked  changes  in  conditions,  especially  of  the  very  class  of 
farmers  whose  state  most  critically  excites  interest  and  con- 
cern. 

FUR-BEARING  ANIMALS  IN  ALASEA. 

Under  the  Alaska  game  law  of  May  11,  1908  (35  Stat., 
102),  regulation  of  the  killing  of  certain  terrestrial  animals 
and  of  sea  lions  and  walruses  is  committed  to  the  Department 
of  Agriculture.  For  several  years  the  Congress  has  made  ap- 
propriations to  enable  the  department  to  make  investigations 
and  experiments  in  connection  with  rearing  fur-bearing  ani- 
mals, including  minks  and  martens.  The  fisheries  of  Alaska 
are  under  the  direction  of  the  Department  of  Conmierce, 
which  also  administers  the  laws  relating  to  fur  seals  and  those 
governing  the  killing  of  minks,  martens,  sables,  and  other 
terrestrial  fur-bearing  animals  in  Alaska. 

Early  in  1915  a  joint  committee  of  the  Departments  of 
Commerce  and  Agriculture  was  appointed  to  devise  a  plan  to 
simplify  the  administration  of  the  Aleutian  Islands  Reserva- 
tion in  Alaska  in  respect  to  the  propagation  and  protection  of 
fur-bearing  animals.  The  committee  concluded  that  the 
problem  was  a  broader  one  and  reported  that  the  present  dis- 


Report  of  the  Secretary.  61 

tribution  of  authority  over  fur-bearing  animals  between  the 
two  departments  is  unwise.  It  recommended  that  jurisdiction 
over  land  fur-bearing  animals  be  committed  to  the  Department 
of  Agriculture  and  that  over  aquatic  fur-bearing  animals  to 
the  Department  of  Commerce.  This  action  would  adjust  the 
powers  of  each  department  to  its  present  functions  and  special 
equipment.  It  would  place  imder  the  Department  of  Com- 
merce not  only  fur  seals  and  sea  otters,  as  at  present,  but  also 
walruses  and  sea  lions  which  are  now  under  the  supervision  of 
the  Department  of  Agriculture ;  and  under  the  latter  depart- 
ment, land  fur-bearing  animals,  including  minks,  martens, 
and  sables,  which  are  now  under  the  jurisdiction  of  the  De- 
partment of  Conunerce.  The  committee's  report  was  ap- 
proved by  the  Secretary  of  Commerce.  This  department  also 
approves  it  and  is  of  the  opinion  that  the  recommendations 
should  be  embodied  in  law  at  the  ensuing  session  of  the 
Congress. 

THE  ALASKA  GAME  LAW. 

The  Governor  of  Alaska  from  time  to  time  has  recom- 
mended amendments  to  the  Alaska  game  law.  Some  of  the 
objects  desired  could  be,  and  have  been,  accomplished  by 
regulations  prescribed  by  the  department  under  existing 
law ;  others  require  action  by  the  Congress.  The  department 
concurs  in  the  following  suggestions  made  by  the  governor 
and  recommends  legislation  to  give  them  effect:  (1)  That 
protection  be  withdrawn  from  brown  bears.  These  are  a 
menace  to  the  sheep  and  cattle  industries  in  Alaska  and  are 
so  abundant  as  not  to  need  further  protection.  (2)  That  the 
exportation  of  walrus  ivory  be  wholly  prohibited.  This  is 
essential  to  the  preservation  of  the  walrus,  which  forms  an 
important  source  of  food  and  clothing  for  the  natives.  The 
present  restrictions  upon  the  killing  of  this  animal  have 
proved  inadequate  to  conserve  it.  (3)  That  nonresidents 
be  required  to  obtain  licenses  to  hunt  deer  and  goats,  as  in 
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the  case  of  other  big  game.  This  is  necessary  for  the  proper 
supervision  of  hunting  in  the  Territory.  (4)  That  res;ident8 
of  Alaska  be  permitted  to  obtain  two  $10  and  two  $6  ship- 
ping licenses  in  each  year.  It  is  a  useless  hardship  to  re- 
strict them  to  one  of  each  of  these  licenses  when  under  the 
law  they  may  have  more  than  one  head  or  trophy  of  the 
animals  they  wish  to  ship.  There  may  be  ambiguity  in  the 
law.  If  so,  it  should  be  removed.  (5)  That  residents  of 
Alaska  who  wish  to  have  specimens  of  big  game  mounted  be 
permitted,  without  charge,  to  send  them  to  the  States  to  be 
moimted  and  returned.  (6)  That  game  wardens  be  author- 
ized to  procure  warrants  for  the  search  of  premises  where 
game  killed  in  violation  of  law  may  be  secreted. 

TOBACCO  STATISTICS. 

During  the  year  the  present  methods  employed  by  the 
Departments  of  the  Treasury,  of  Commerce,  and  of  Agricul- 
ture in  collecting  tobacco  statistics  were  considered  by  an 
interdepartmental  committee.  Its  task  was  to  devise  a  plan 
to  eliminate  duplication  of  work  and  unnecessary  expense 
and  to  make  the  statistics  more  complete  and  more  easily 
available  to  the  public.  The  committee  submitted  three 
recommendations,  which  have  been  approved  by  the  depart- 
ments concerned.     The  first  two  require  congressional  action/ 

(1)  That  the  act  of  April  30, 1912  (37  Stat.,  106),  author- 
izing the  Bureau  of  the  Census  to  collect  tobacco  statistics, 
]>e  repealed,  and  that  hereafter  that  bureau  gather  only  such 
facts  about  tobacco  as  are  incidental  to  the  decennial  census 
of  agriculture  and  the  quinquennial  census  of  manufactures. 

(2)  That  authority  be  given  to  the  Bureau  of  Internal 
Revenue  to  extend  the  statistics  collected  by  it  to  include  the 
principal  types  of  tobacco  held  by  dealers  at  the  end  of  each 
quarter,  and  by  manufacturers  at  the  end  of  the  year,  and  to 
publish  this  information  as  quickly  as  possible. 
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(8)  That  an  annual  report  be  prepared  by  the  Bureau  of 
Crop  Estimates,  which  shall  contain  in  elaborate  form  all  the 
statistical  information  concerning  tobacco  collected  by  the 
Federal  Government.  The  Department  of  Agriculture  is 
authorized  by  existing  law  to  publish  reports  relating  to 
tobacco. 

The  proposed  action  would  result  in  economy  and  efficiency 
in  the  collection  of  tobacco  statistics.  A  single  report  assem- 
bling all  information  collected  by  the  Government  relative 
to  the  tobacco  crop  would  be  of  greater  value  than  are  the 
present  separate  fragmentary  reports. 

THE  STATES  RELATIONS  SERVICE. 

Under  the  plan  of  reorganization  of  the  department,  ap- 
proved by  the  Congress  at  its  last  session,  the  States  Rela- 
tions Service  has  been  created.  It  has  general  charge  of  the 
department's  business  with  the  State  agricultural  colleges 
and  experiment  stations  and  also  of  certain  related  functions. 
It  administers  the  Federal  laws  relating  to  the  experimental 
and  extension  activities  of  the  State  institutions  and  coordi- 
nates them  with  the  work  of  the  department. 

THE   AGRICULTURAL  EXTENSION   ACT. 

The  cooperative  extension  act  of  May  8,  1914,  provides  for 
a  nation-wide  system  of  instruction  for  the  farming  popula- 
tion in  agriculture  and  home  economics  outside  of  the  schools 
and  colleges.  It  establishes  a  close  copartnership  between  the 
Federal  and  State  agencies  in  the  organization  and  adminis- 
tration of  the  extension  service.  The  department  is  under 
obligation  not  only  to  contribute  to  the  formulation  of  plans 
of  work  which  are  to  be  mutually  agreed  upon,  but  also  to 
assist  the  colleges  in  executing  them  in  the  most  efficient 
manner.  The  law  contemplates  a  unified  extension  organiza- 
tion in  each  State  which  will  represent  and  be  responsible  to 
both  the  college  and  the  department. 
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The  first  year's  operation. — During  the  year  much  has 
l)een  accomplished  toward  creating  and  perfecting  the  admin- 
istrative machinery.  All  the  States  have  assented  to  the 
provisions  of  the  act.  One  college  in  each  has  been  desig- 
nated to  receive  and  to  administer  the  funds.  In  several 
States  where  the  land-grant  institution  is  not  coeducational 
an  arrangement  for  the  conduct  of  the  work  in  home  eco- 
nomics has  been  made  with  a  college  for  women.  In  a  few 
States  having  separate  land -grant  colleges  for  negroes  a 
similar  plan  for  extension  work  among  people  of  that  race 
has  been  adopted. 

The  institutions  have  created  separate  divisions  or  services 
and  have  brought  under  them  all  extension  work  in  agricul- 
ture and  home  economics.  Some  of  these  divisions  are  not 
yet  as  clear-cut  as  they  should  be.  In  some  cases  laws  or 
general  administrative  regulations  adopted  years  ago  have 
continued  a  confusing  union  of  the  extension  organization 
with  the  experiment  station.  In  36  States  a  separate  officer 
is  in  charge  of  the  work,  usually  with  the  title  of  director; 
in  9  this  officer  also  is  head  of  the  experiment  station  or  of 
the  college  of  agriculture. 

The  general  lines  of  the  extension  system  for  the  whole 
country  have  been  well  marked  out.  They  embrace  (1)  the 
county  agricultural  agents,  (2)  the  boys'  and  girls'  clubs,  (8) 
the  movable  schools,  and  (4)  the  supporting  work  of  the  col- 
lege and  department  specialists. 

The  county  agent. — ^The  colleges  have  accepted  one  of  the 
fundamental  features  of  the  system  developed  by  the  depart- 
ment prior  to  the  passage  of  the  extension  act.  The  expe- 
rience of  the  last  12  years  has  demonstrated  fully  the  value 
of  the  county  agent  as  a  means  of  bringing  to  the  people  on 
their  farms  and  in  their  homes  the  results  of  practical  expe- 
rience and  scientific  research.  There  is  general  agreement 
that  nothing  is  more  important  than  the  establishment  in  each 
coimty  of  permanent  headquarters,  in  charge  of  a  competent 
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agent,  who  shall  serve  as  the  joint  representative  of  the  local 
community,  the  agricultural  college,  and  the  department. 
Through  this  arrangement  the  needs  of  the  several  communi- 
ties can  best  be  determined  and  the  help  of  the  State  and  the 
Nation  most  speedily  and  effectively  rendered.  A  large  part 
of  the  extension  funds  derived  from  all  sources,  Federal, 
State,  and  local,  have  been  devoted  to  the  maintenance  and 
development  of  the  county-agent  system.  There  are  now 
more  than  1,000  counties  which  have  men  as  agents,  of  whom 
680  are  in  15  Southern  States,  where  there  are  also  355  women 
employed.  On  the  whole,  these  agents  have  been  very  success- 
ful in  securing  the  support  and  confidence  of  the  people ;  and 
the  tangible  results  of  their  work  are  encouraging.  The  per- 
sonality of  an  agent  is  a  large  factor  in  determining  his  suc- 
cess. Understanding  of  the  real  problems  of  the  region,  sym- 
pathy with  the  people,  ability  to  meet  them  on  their  own 
ground  and  to  convey  practical  instruction  in  a  convincing 
way,  studious  inclinations  and  habits,  and  business  ability  of 
a  high  order  are  essential. 

County  organizations. — ^As  the  agent  can  not  deal  alto- 
gether with  individual  farmers,  the  problem  of  the  organiza- 
tion of  groups  of  farm  people  through  which  he  may  work 
is  assuming  great  importance.  Two  general  types  exist. 
County  associations,  often  called  farm  bureaus,  have  been 
formed.  These  are  expected  to  take  the  initiative  in  secur- 
ing local  financial  support  for  the  agent,  to  join  in  his  selec- 
tion and  appointment,  and  to  stand  behind  him  in  his  efforts 
to  advance  agricultural  interests.  Many  of  them  include 
business  and  professional  men  as  well  as  farmers.  Their 
complex  form  has  given  rise  to  special  problems.  It  is  very 
apparent  that,  while  the  cordial  sympathy  and  support  of  all 
classes  are  very  desirable,  the  farmers  themselves  should 
control  and  in  the  end  determine  the  character  and  functions 
of  the  organizations.  Another  type  is  the  small  community 
club.    When  a  considerable  number  of  these  clubs  exist  in 
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a  county  they  have  been  confederated  to  form  a  county  or- 
ganization. The  exact  relations  of  both  types  to  the  exten- 
sion system  have  not  been  fully  defined,  and  they  still  must 
be  considered  as  in  the  experimental  stage. 

Work  of  county  agents. — The  work  of  the  county  agents 
is  highly  varied.  In  the  15  Southern  States  during  the  year 
direct  demonstrations  were  made  on  105,000  farms  and  in- 
struction was  given  to  60,000  boys  and  50,000  girls.  Ap- 
proximately 500,000  visits  were  made.  The  demonstrations 
covered  practically  every  phase  of  southern  agriculture. 
Nearly  3,000  silos  were  built  under  the  direct  instruction  of 
the  agents,  and  13,000  pure-bred  animals  were  purchased  for 
breeding  purposes.  Under  the  direction  of  specialists,  the 
agents  assisted  in  hog-cholera  control  by  organizing  farmers 
and  instructing  them  as  to  the  administration  of  serum.  In 
demonstrating  the  method,  they  inoculated  118,000  hogs. 
They  also  assisted  in  organizing  communities  for  the  preven- 
tion of  other  animal  diseases  and  vaccinated  26,000  head  of 
stock  to  show  how  such  maladies  as  blackleg  and  anthrax 
might  be  combated.  They  aided  department  employees  in 
tick  eradication  and  were  instrumental  in  securing  the  con- 
struction of  2,000  dipping  vats.  Many  creameries  and  cream 
routes  were  established,  and  instruction  was  given  in  the 
feeding  of  dairy  cattle  and  the  marketing  of  milk. 

More  than  75,000  hillsides  were  terraced  to  prevent  erosion. 
On  thousands  of  farms  the  stumps  we're  removed  to  permit 
better  cultivation.  Approximately  65,000  acres  were  drained. 
Nearly  3,000  demonstration  home  gardens  were  planted,  and 
farmers  were  induced  to  purchase  132,000  improved  imple- 
ments. About  500  communities  were  organized  and  engaged 
cooperatively  in  some  special  work,  such  as  breeding  of  live 
stock,  purchasing  and  selling,  handling  of  seed,  and  market- 
ing of  crops,  and  the  improvement  of  farm  practices.  Many 
of  these  not  only  handled  financial  matters  but  also  interested 
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themselves  in  the  social,  educational,  and  rural  betterment  of 
the  neighborhood. 

The  women  county  agents  inaugurated  work  for  women. 
Home  conveniences,  eradication  of  flies  and  mosquitoes, 
proper  preparation  of  food,  care  of  poultry,  and  marketing 
of  eggs  received  attention.  Approximately  50,000  homes 
were  visited  and  given  helpful  suggestions,  while  6,000  farm 
women  made  special  demonstrations  in  home  improvement. 

In  the  Northern  and  Western  States,  where  the  work  is 
comparatively  new,  the  number  of  agents  increased  during 
the  year  from  219  to  350.  These  agents  were  instrumental  in 
forming  875  local  organizations,  including  farmers'  clubs 
and  associations  for  improvement  of  crop  production,  breed- 
ing of  live  stock,  cow  testing,  and  purchasing  and  marketing. 
They  conducted  35,000  demonstrations  with  crops  and  live 
stock.  They  visited  76,000  farms,  addressed  meetings  at- 
tended by  1,200,000  people,  and  assisted  in  developing  agri- 
cultural instruction  in  4,600  schools.  About  72,000  farmers 
and  their  families  attended  short  courses  or  movable  schools. 
On  the  advice  of  agents  600,000  acres  of  tested  corn,  280,000 
acres  of  oats,  17,000  acres  of  potatoes,  and  85,000  acres  of 
alfalfa  were  planted.  Approximately  2,000  registered  sires 
were  secured  for  farmers ;  300,000  hogs  were  vaccinated  for 
cholera;  2,000  farmers  were  instructed  in  the  mixing  of  fer- 
tilizers, and  11,500  conducted  demonstrations  in  the  use  of 
lime ;  more  than  2,000  were  assisted  in  keeping  farm  accounts, 
and,  through  exchanges  organized  by  the  agents,  2,300  were 
supplied  with  labor. 

Boys'  and  girls'  cx.ubs. — Another  important  activity  de- 
veloped by  the  department  and  the  agricultural  colleges  prior 
to  the  passage  of  the  extension  act  and  continued  under  the 
new  machinery  is  the  boys'  and  girls'  club  work.  In  the 
Southern  States  this  undertaking  is  associated  with  the 
county-agent  system;  in  the  other  States  it  is  conducted 
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independently.  Through  it  the  extension  agencies  ari) 
brought  into  close  touch  with  the  State  and  local  school 
officers  and  teachers,  who  cooperate  in  the  formation  and 
management  of  the  clubs. 

In  the  Southern  States  110,000  boys  and  girls  were  enrolled 
during  the  year.  Among  their. activities  the  following  are  of 
special  interest:  Of  the  60,000  boys  many  were  interested  in 
growing  winter  legumes  for  soil  improvement.  Four-crop 
clubs  were  formed  in  some  of  the  States,  with  rotation  on  3 
acres  of  ground,  to  show  the  financial  advantage  of  improv- 
ing soil  fertility.  Many  of  the  boys  were  organized  into 
clubs  to  raise  pigs  and  poultry.  Fifty  thousand  girls  were 
enrolled  in  the  canning  clubs.  They  were  taught  to  make 
home  gardens  and  to  preserve  for  home  use  the  garden  prod- 
ucts as  well  as  the  waste  fruits  and  vegetables  of  the  entire 
farm. 

In  the  Northern  and  Western  States  the  enrollment  of 
boys  and  girls  was  more  than  150,000.  The  leading  clnb 
projects  were  the  growing  of  corn  and  potatoes  and  garden 
and  canning  work.  Through  these  clubs  work  in  crop  rota- 
tion, soil  building,  and  the  proper  distribution  of  labor  and 
enterprises  throughout  the  year  was  undertaken  by  the  boys 
and  girls.  Many  members  are  working  out  three  and  four 
year  rotations  of  crops  and  are  spending  their  net  profits  in 
the  purchase  of  pure-bred  stock,  hogs,  poultry,  sheep,  and 
labor-saving  machinery  for  both  farm  and  kitchen.  Num- 
bers of  them  are  buying  land,  thus  early  acquiring  the  habit 
of  thrift  and  the  sense  of  the  dignity  of  land  ownership. 
At  938  public  demonstrations  in  the  home  canning  of  fruits 
and  vegetables  118,000  persons  were  in  attendance,  including 
more  than  50,000  women  and  10,000  men.  Of  the  1,557  club 
members  who  attended  the  midwinter  short  courses  at  the 
colleges  of  agriculture,  968  had  their  expenses  paid  by  the 
local  people,  institutions,  or  organizations  as  a  recognition 
of  their  achievements. 
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Extension  specialists. — ^The  agricultural  colleges  for  many 
years  have  done  a  large  amount  of  extension  work  through 
the  members  of  their  faculties  and  the  experiment-station 
staffs.  At  first  this  was  purely  incidental ;  but  as  extension 
activities  have  grown  a  more  definite  share  of  the  time  of 
specialists  has  been  devoted  to  the  work.  More  recently  in 
some  institutions  certain  officers  have  been  assigned  wholly 
to  this  service.  These  officers  are  expected  to  supplement  the 
field  work  of  the  county  agents,  to  furnish  them  advice  and 
assistance,  to  give  short  practical  courses  of  instruction,  to 
conduct  demonstrations  along  special  lines,  to  prepare  pub- 
Ucations,  to  address  meetings  of  farmers,  and  to  answer  in- 
quiries. In  ge^^eral,  it  is  their  duty  to  gather  up  the  avail- 
able information  in  their  several  specialties,  and  particularly 
that  of  the  State  experiment  stations,  to  put  it  into  effective 
form,  and  to  furnish  it  to  farmers  directly  or  through  the 
county  agents. 

Specialists  also  are  sent  out  by  the  department  to  work 
with  the  extension  agents.  Among  these,  for  example,  are 
specialists  in  dairying,  animal  husbandry,  the  use  of  hog- 
cholera  serum,  tick  eradication,  marketing  of  agricultural 
products,  farm  management,  and  the  home  canning  of  vege- 
tables and  fruits. 

Funds  roR  extension  work. — For  the  current  fiscal  year  the 
department  funds  available  for  this  purpose  aggregate 
$1,200,000.  Under  the  extension  act  $1,080,000  is  allotted  to 
the  States.  The  total  Federal  contribution  thus  amounts  to 
$2,280,000.  This  is  met  by  approximately  $2,653,000  from 
the  States.  The  latter  includes  $600,000  to  offset  the  equiva- 
lent allotment  of  extension-act  funds,  $499,000  from  addi- 
tional State  appropriations,  $333,000  from  college  funds, 
$944,000  from  counties,  and  $277,000  from  local  organiza- 
tions and  miscellaneous  agencies.  The  total  from  both  Fed- 
eral and  State  sources  is,  in  round  numbers,  $4,933,000.  Of 
this  sum  about  one-half  will  be  expended  in  the  demonstra- 
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tion  and  other  activities  of  the  county  agents.  Much  of  the 
work  done  by  these  agents  bears  directly  on  farm-home  prob- 
lems, but  $550,000  has  been  allotted  for  distinctive  instruction 
in  home  economics.  Nearly  $300,000  has  been  allotted  specifi- 
cally for  activities  among  boys  and  girls,  and  yet  this  sum 
does  not  represent  the  total  which  will  be  used  in  extension 
work  among  young  people.  Approximately  $1,000,000  will 
be  devoted  to  the  tasks  of  the  specialists. 

This  general  review  of  the  national  cooperative  extension 
system  shows  that  under  the  stimulus  of  the  Federal  act 
forces  previously  in  operation  have  been  strengthened  and 
that  altogether  the  movement  for  the  practical  education  ot 
the  rural  people  has  been  broadened. 

Direct  extension  funds. — The  appropriations  made  di- 
rectly to  the  Department  of  Agriculture  very  largely  are 
expended  in  developing  the  county-agent  system.  Contribu- 
tions to  the  salaries  of  the  agents  are  made  on  a  plan  which 
encourages  local  support.  The  system  is  well  established  in 
about  one-third  of  the  counties.  This  result  has  been  attained 
mainly  because  the  department  has  supported  actively  the 
movement  during  the  period  when  the  people  were  not  fully 
persuaded  of  its  value.  Two-thirds  of  the  counties  have  not 
yet  placed  the  system  on  a  permanent  footing,  and  need  the 
stimulating  influence  of  the  department  and  of  the  State 
college.  The  work  in  home  economics  as  yet  is  in  its  incep- 
tion. It  is  highly  desirable,  therefore,  that  the  department 
have  direct  appropriations  available  for  extension  work.  As 
Federal  and  State  funds  become  sufficient  to  maintain  all  the 
agents,  it  may  be  desirable  for  the  department  to  decrease 
gradually  its  contributions  and  to  expend  its  appropriations 
more  largely  for  the  support  of  administrative  officers  and, 
specialists  who  shall  supervise  the  work  of  the  agents,  sup- 
plement their  activities  by  special  demonstrations,  and  give 
expert  advice  and  assistance. 


Report  of  the  Secretary.  61 

THE  NATIONAL  FORESTS. 

Nearly  25  years  have  passed  since  the  first  public  timber 
eservation  was  made  and  10  since  the  National  Forests  were 
mt  under  the  Department  of  Agriculture.  Sufficient  time 
las  elapsed  to  determine  whether  their  creation  was  wise. 

The  principal  purpose  in  establishing  the  Forests  was  to 
ecure  sound  economic  and  industrial  development.  Expe- 
ience  had  shown  that  private  ownership  of  large  areas  of 
imberland  in  most  instances  involved  a  sacrifice  of  public 
nterests.  Many  private  investments  in  forest  lands  are 
nade  for  the  mature  timber  and  not  for  the  purpose  of 
frowing  new  tree  crops.  The  long  time  required  to  raise  a 
nerchantable  product,  the  risk  of  loss  from  fire  and  other 
lestructive  agencies,  the  fear  of  burdensome  taxes,  and  the 
mcertainty  of  market  conditions  usually  make  the  holding 
)f  cut-over  lands  unattractive  to  capital.  Hence  the  pecu- 
iarly  public  character  of  the  problem  of  forestry. 

Fire  protection. — Before  the  National  Forests  were  cre- 
ited  practically  no  effort  was  made  to  protect  the  timber  on 
3ublic  lands  from  destruction  by  fire,  notwithstanding  the 
fact  that  the  situation  was  peculiarly  hazardous.  During 
iie  last  decade  a  fire  protective  system  has  been  developed. 
Eirt^nsive  improvements  have  been  made,  including  more 
;han  25,000  miles  of  roads,  trails,  and  fire  lines,  20,000  miles 
)f  telephone  lines,  many  lookout  stations,  and  headquarters 
for  the  protective  force.  In  the  year  1914,  when  conditions 
vere  exceptionally  unfavorable,  nearly  7,000  fires  were  fought 
raccessfully.  They  threatened  bodies  of  timber  valued  at 
learly  $100,000,000,  but  the  actual  damage  was  less  than 
00,000.  This  work  not  only  is  saving  public  property ;  it 
conserving  the  material  for  local  economic  development 
md  for  permanent  industry.  Furthermore,  the  results  of 
he  Federal  system  have  induced  many  States  to  take  up  the 
vork,  and  active  cooperation  between  the  two  agencies  has 
"oUowed. 
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Use  of  timber. — The  service  rendered  by  the  National 
Forests  is  not  confined  to  protection  from  fire.  The  re- 
sources are  being  utilized  to  build  up  the  country.  They  fur- 
nish the  timber  required  by  settlers,  communities,  and  indus- 
tries within  and  near  their  borders.  This  is  obtained  with- 
out charge  by  settlers,  prospectors,  and  other  local  residents 
for  personal  use ;  at  cost  by  settlers  and  farmers  generally  for 
domestic  purposes;  and  at  market  value  by  individuals  or 
corporations  desiring  to  purchase  it.  During  the  last  11 
years  the  number  of  permits  for  free  timber  to  settlers  has 
been  multiplied  13  times  and  the  number  of  sales  27  times. 
The  amount  cut  annually  by  settlers  under  these  permits  is 

m 

more  than  four  times  what  it  was  in  1905,  while  that  under 
commercial  sales  has  increased  eightfold.  In  the  three  years 
since  sales  at  cost  to  settlers  and  farmers  were  authorized  by 
the  Congress  their  annual  volume  has  increased  enormously. 
Nearly  51,000  lots  were  disposed  of  during  the  last  year. 
Probably  not  less  than  45,000  persons  or  corporations  ob- 
tained timber  directly  from  the  National  Forests. 

More  than  half  of  the  timber  now  cut  annually  is  used  in 
the  vicinity  of  the  Forests.  This  includes  all  that  taken  free 
and  under  sales  at  cost,  and  approximately  45  per  cent  of  the 
commercial  cut.  Hundreds  of  mining  districts  throughout 
the  West,  from  small  projects  requiring  an  occasional  wagon- 
load  of  props  or  lagging  to  the  great  copper  district  of  central 
Montana,  which  consumes  about  380,000  pieces  of  mining 
timber  annually,  are  supplied.  Railroads  also  are  furnished 
a  large  part  of  the  ties  and  other  material  required  for  their 
lines  in  the  Bocky  Mountain  regions.  A  million  and  a  half 
ties  now  are  cut  from  the  Forests  yearly.  Throughout  the 
West  timber  is  taken  from  them  for  near-by  towns,  irrigation 
projects,  hydroelectric  power  plants,  and  the  like,  while 
thousands  of  individual  settlers  obtain  it  for  fuel  and  farm 
improvements.     On  the  Alaskan  coast  the  salmon  packers. 
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towns,  and  settlers  use  40,000,000  feet  a  year  from  the  Chu- 
gach  and  Tongass  Forests. 

The  National  Forests  also  meet  the  demands  of  the  general 
lumber  market.  More  than  300,000,000  feet  are  cut  an- 
nually for  the  nation-wide  trade.  Since  1908  there  have  been 
taken  from  them  5,000,000,000  board  feet  of  wood  and  timber 
products. 

Not  only  is  timber  amply  supplied  and  are  future  resources 
safeguarded,  but  the  ultimate  damage  to  the  West  through 
impairment  of  its  water  resources,  vitally  important  for  irri- 
gation and  other  purposes,  also  is  prevented.  The  damage 
would  have  been  of  a  kind  to  force  at  a  huge  cost  the  under- 
taking of  protective  works  against  erosion,  torrent  forma- 
tion, and  floods.  Other  countries  have  been  compelled  to  do 
this.  At  the  time  the  National  Forest  policy  was  entered 
upcm  the  agencies  making  for  destruction  were  actively  at 
work.  A  range  overgrazed  atid  forest  fires  which  burned 
unchecked  were  diminishing  the  water-storage  value  of  the 
mountains  and  accelerating  soil  destruction  and  removal. 
The  evils  averted  and  the  benefits  secured  through  only  a 
decade  of  protection  and  regulated  use  constitute  a  gain  of 
great  moment. 

Grazing. — ^Although  the  National  Forests  were  established 
primarily  to  conserve  the  timber  and  to  protect  the  water- 
sheds, it  has  been  the  consistent  aim  of  the  department  to 
develop  all  other  resources.  Grazing,  mining,  agriculture, 
water  power,  and  recreation  all  are  fostered.  One  of  the  most 
important  of  these  is  grazing.  The  greater  part  of  the  sum- 
mer range  in  the  Western  States  is  in  the  Forests.  Under  the 
regulated  system  the  forage  is  utilized  fully,  without  injury 
to  the  tree  growth  and  with  adequate  safeguards  against 
watershed  damage.  There  were  grazed  last  year  under  pay 
permits  1,724,000  cattle  and  horses  and  7,300,000  sheep  and 
goats.    Several  hundred  thousand  head  of  milch  and  work 
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animals  were  grazed  free  of  charge,  and  more  than  3,500,000 
head  of  stock  crossed  the  Forests,  feeding  en  route,  also  free 
of  charge.  Not  including  settlers  who  have  the  free  privi- 
lege or  persons  who  have  only  crossing  permits,  there  are 
31,000  individuals  who  have  regular  permits.  During  the 
year  ended  June  30,  1905,  there  were  only  692,000  cattle  and 
horses  and  1,514,000  sheep  and  goats  on  85,627,472  acres. 
The  number  of  animals  now  sustained  in  proportion  to  the 
area  of  the  Forests  is  50  per  cent  greater  than  it  was  10 
years  ago.  Since  1905  the  number  of  persons  holding  grazing 
privileges  has  increased  nearly  200  per  cent.  This  is  due  in 
l^art  to  the  enlarged  area  of  the  Forests,  but  can  be 
attributed  principally  to  wider  use  by  settlers  and  small 
stockmen.  When  the  regulated  system  was  established  the 
Forest  ranges,  like  the  open  public  lands  to-day,  rapidly 
were  being  impaired.  The  productivity  of  the  land  for 
forage  in  most  places  has  been  restored  and  everywhere  is 
increasing;  the  industry  has  been  made  more  stable;  stock 
comes  from  the  Forests  in  better  condition ;  range  wars  have 
stopped ;  ranch  property  has  increased  in  value ;  and  a  larger 
area  has  been  made  available  through  range  improvements. 
It  is  probable  that  100,000,000  pounds  of  beef  and  mutton 
are  sold  each  year  from  herds  and  flocks  occupying  the 
ranges.  That  the  Forests  have  promoted  the  development  of 
the  stock  industry  is  indicated.  This  is  appreciated  by  stock- 
men, and  they  are  urging  that  a  similar  system  of  range  reg- 
ulation be  extended  to  the  unreserved  public  lands.  But  it  is 
not  merely  the  stock  industry  that  has  been  benefited.  The 
grazing  privilege  has  been  so  distributed  as  to  promote 
healthy  community  growth,  increase  settlement,  prevent 
monopoly,  and  diffuse  prosperity.  In  other  words,  public 
control  has  served  social  as  well  as  economic  ends. 

Water  power, — ^The  National  Forests  contain  approxi- 
mately one-half  of  the  water  power  of  the  West.  The  de- 
partment for  nearly  a  decade  has  been  issuing  permits  for  its 
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evelopment.  Unfortunately,  the  present  law  does  not  au- 
borize  the  granting  of  permits  for  fixed  periods.  It  should 
le  amended,  and  recommendations  to  this  end  have  been 
aade  repeatedly  by  the  department.  While  authority  to  grant 
erm  permits  undoubtedly  would  aid  water-power  utiliza- 
ion,  the  fact  remains  that  development,  practically  to  the 
xtent  of  the  market,  actually  is  now  taking  place  on  the 
''orests.  In  the  Western  States  power  development  has  ad- 
anced  proportionately  very  much  more  rapidly  than  in  the 
5ast,  where  land  is  privately  owned.  The  amount  of  water 
)ower  used  in  the  generation  of  electricity  by  public  utilities 
iorporations,  street  railway  companies,  and  municipalities  has 
n  the  last  decade  increased  440  per  cent  in  the  West,  or  more 
lian  twice  as  fast  as  in  the  remainder  of  the  country.  There, 
n  proportion  to  population,  four  and  one-half  times  as 
nuch  water  power  is  used  as  in  the  remainder  of  the  United 
States,  and  nearly  three  times  as  much  as  in  the  Eastern 
States. 

Of  the  existing  1,800,000  water  horsepower  in  the  West- 
ern States,  50  per  cent  is  in  plants  constructed  in  whole  or  in 
part  on  the  Forests  and  operated  under  permit  from  the 
department.  Plants  under  construction  will  develop  about 
200,000  additional  horsepower,  while  over  1,000,000  more  is 
under  permit  for  future  construction.  The  chief  obstacle 
to  further  inmiediate  water-power  expansion  is  the  lack  of 
market,  for  plants  in  operation  in  the  West  now  have  a  sur- 
plus of  power  of  which  they  can  not  dispose. 

Mining  development. — The  National  Forests  are  open  to 
prospecting  and  the  initiation  of  mineral  locations  just  as  is 
the  open  public  domain.  When  a  mineral  claim  comes  up 
for  patent  it  is  examined  on  the  ground  to  discover  whether 
the  terms  of  the  mining  laws  have  been  complied  with.  This 
examination  is  designed  to  prevent  fraud,  and  no  one  with  a 
valid  claim  need  fear  it. 
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The  existence  of  the  Forests  gives  certain  advantages  to 
the  miner.  It  is  not  on  the  great  private  timber  tracts  in 
the  western  mountains  that  the  miner  is  prospecting.  It  is 
only  on  the  Forests  and  other  public  lands  open  to  mineral 
locations,  if  he  makes  a  discovery,  that  he  can  get  title  merely 
through  conscientious  compliance  with  the  mining  laws. 
Many  mines  to-day  are  securing  their  timber  from  the  For- 
ests, and  because  of  its  protection  and  continued  production 
a  steady  supply  at  reasonable  rates  is  assured. 

Becreational  uses. — ^The  National  Forests  are  used  also 
for  health  and  recreation.  They  embrace  the  high,  rugged 
mountains  of  the  West,  the  scenery  of  which  is  imsurpassed. 
These  great  areas  are  open  to  the  whole  Nation.  Already 
more  than  one  and  one-half  million  people  visit  them  annu- 
ally for  recreation,  and  this  number  is  increasing  rapidly  as 
roads  and  trails  are  built,  making  new  points  accessible. 
The  lands  bordering  on  the  hundreds  of  lakes  and  streams 
in  the  Forests  oflFer  attractive  sites  for  camps  and  for  per- 
manent summer  residences.  Authority  now  exists  to  grant 
term  leases  for  the  erection  of  simmier  homes,  hotels,  and 
similar  buildings,  and  large  numbers  will  take  advantage  of 
this  privilege.  Public  ownership  has  protected  the  natural 
beauty  of  these  areas.  Their  recreational  value  has  been 
maintained  and  increased  through  road  and  trail  construc- 
tion and  through  intelligent  study  of  the  needs  of  the  public. 

Importance  to  agriculture. — To  the  agricultural  inter- 
ests of  the  West  the  proper  handling  of  the  Forests  is  of  great 
importance.  The  Forests  conserve  and  increase  the  supply 
of  water.  Fire  protection  gives  property  an  added  value, 
as  do  roads,  trails,  and  other  Government  improvements. 
In  fact,  the  existence  of  the  Forests  gives  a  permanence  to 
agriculture  that  does  not  exist  where  the  timberlands  are 
privately  owned. 

What  has  happened  in  the  older  lumber  regions  of  the 
country  is  well  known.     The  scattered  agricultural  areas 
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vere  occupied  as  long  as  the  timber  lasted  and  lumbering 
)perations  furnished  markets,  kept  up  roads,  and  gave  em- 
ployment when  the  farm  could  be  left.  But  with  the  ex- 
laustion  of  the  timber,  the  devastation  of  the  lands  by  fire, 
llie  abandonment  of  the  logging  roads,  and  the  moving  of  the 
industry  to  some  new  region,  the  farms, -too,  were  abandoned 
id  whole  townships  depopulated. 

Agricultural  settlement. — ^It  is  the  department's  policy 
to  make  available  for  settlement  all  lands  which  are  chiefly 
valuable  for  farming.  In  order  to  open  such  areas  a  careful 
classification  is  being  made.  Large  tracts  found  to  be  val- 
uable for  agriculture  or  unsuited  for  permanent  Forest  pur- 
poses are  eliminated.  During  the  last  five  years  about 
14,000,000  acres  have  been  released.  In  addition,  individual 
tracts  are  classified  and  opened  to  entry  upon  application  of 
home  seekers.  Since  the  work  was  begun  more  than  1,900,000 
acres  have  been  made  available  for  the  benefit  of  18,000 
settlers. 

In  short,  lands  within  the  Forests  really  adapted  to  agri- 
culture are  being  occupied  as  homesteads  under  favorable 
conditions.  While  the  lands  suited  to  settlement  are  classi- 
fied and  opened  to  entry,  those  which  are  not  chiefly  valuable 
for  agriculture  are  retained  in  public  ownership.  The  alien- 
ation of  timberlands  under  conditions  that  will  lead  not  to 
settlement  but  to  speculation  and  to  increasing  the  holdings 
of  private  timber  owners  would  defeat  the  very  purposes 
for  which  the  Forests  were  established. 

The  real  agricultural  problem  within  and  near  the  Forests 
is  to  make  possible  the  successful  occupancy  and  development 
of  the  lands  that  already  have  been  opened  to  entry  or  actu- 
ally patented.  The  mere  private  ownership  of  land  does  not 
insure  successful  use  of  it.  In  Oregon  and  Washington  alone 
there  are  about  3,000,000  acres  of  logged-off  land,  much  of 
it  agricultural  in  character,  now  lying  idle.    In  this  condi- 
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tion  speculative  holding  of  the  land  for  higher  prices  plays 
a  large  part.  Another  cause  is  the  lack  of  transportation 
facilities.  A  settler  may  clear  land  and  raise  crops  upon  it, 
but  he  is  helpless  if  he  can  not  market  them.  There  are  great 
areas  of  fertile  land  unused  to-day  on  this  account.  In  many 
sections  near  the  National  Forests  pioneer  conditions  still 
exist.  The  population  is  small  and  the  task  of  road  building 
is  beyond  the  means  of  the  residents.  There  is  little  or  no 
demand  for  timber  and  the  receipts  from  the  Forests  which 
go  to  the  commimity  are  small.  The  fact  that  the  public 
property  is  not  subject  to  taxation  makes  such  communities 
feel,  and  very  justly,  that  the  Forests  are  not  contributing 
enough  to  local  development. 

This  situation  should  be  changed.  Assistance  should  be 
given  in  the  building  of  roads  to  bring  into  productive  use 
the  resources  of  such  regions.  Therefore  the  suggestion 
contained  in  the  last  annual  report  is  repeated,  that  upon 
a  showing  of  public  necessity  appropriations  be  made  for 
specific  roads  and  similar  improvements,  to  be  charged 
against  the  State's  future  share  of  receipts  from  the  Forests. 
Such  action  would  promote  the  local  development  of  agri- 
culture and  other  resources. 

To  secure  the  maximum  use  of  the  lands  still  remaining  in 
Federal  ownership  further  legislation  is  needed.  There  must 
be  a  constructive  program  which  will  promote  development 
and  safeguard  public  interests.  The  aim  should  be  to  make 
these  properties  more  useful,  available  to  greater  numbers, 
and  effectively  instrumental  in  building  up  industries. 

Eastern  forests. — The  wisdom  of  retaining  the  western 
forests  under  national  control  is  indicated  by  the  course 
which  the  Federal  Government  has  found  necessary  in.  deal- 
ing  with  the  mountain  lands  of  the  East.  These  lands  passed 
into  private  hands  directly  from  the  States.  Their  present 
condition  furnishes  an  example  of  what  happens  when  moun- 
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tain  lands  are  controlled  by  individuals.  The  results  became 
apparent  years  ago.  Erosion,  loss  of  the  soil,  and  clogging 
of  streams  with  silt  and  stone  followed  the  removal  of  the 
timber.  Siream  flow  became  more  irregular,  and  great  losses 
resulted  to  property  through  increased  floods. 

So  serious  was  the  situation  that  it  was  brought  to  the 
attention  of  the  Federal  Government  as  early  as  1900.    Va- 
rious methods  of  handling  the  problem  were  proposed  and 
discussed,  but  it  became  apparent  that  the  Government  must 
purchase  and  control  the  more  strategic  areas.    With  this 
wid  in  view  the  act  of  March  1,  1911,  established  a  National 
Forest  Reservation  Commission  and  authorized  it  and  the  De- 
partment of  Agriculture  to  proceed  with  the  acquisition  of 
lands  at  the  headwaters  of  the  navigable  streams.    It  was 
necessary  in  the  East  to  acquire  by  purchase  the  same  class 
of  lands  which  in  the  West  were  put  into  National  Forests 
merely  by  proclamation.    An  appropriation  of  $11,000,000 
Was  made  for  these  purchases,  to  be  expended  during  the 
fiscal  years  1910  to  1915.    It  has  not  been  practicable  to  use 
the  entire  sum ;  a  portion  lapsed  before  contracts  of  purchase 
could  be  completed.    The  commission  has  approved  the  pur- 
chase of  lands  in  16  localities  of  the  southern  Appalachian 
and  White  Mountains,  involving  a  total  area  of  1,317,551 
acres.    This  has  been  acquired  or  bargained  for  at  an  aver- 
age price  of  $5.22  per  acre. 

The  funds  made  available  under  the  first  appropriation 
are  nearly  exhausted.  In  its  report  to  the  Congress  for  the 
fiscal  year  1914  the  commission  recommended  that  purchases 
be  continued  until  about  6,000,000  acres  shall  have  been 
obtained  and  that  the  Congress  authorize  appropriations 
through  another  five-year  period  at  the  rate  of  $2,000,000  a 
year. 

As  fast  as  the  eastern  lands  are  acquired  they  are  placed 
under  an  administration  similar  to  that  of  the  western  for- 
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ests.  Already  on  these  lands,  of  which  348^75  acres  had 
been  paid  for  on  June  30,  1915,  headway  has  been  made  in 
overcoming  fires  and  in  starting  the  forests  toward  increased 
productiveness.  Situated  for  the  most  part  near  densely 
populated  communities,  the  resources  of  these  lands  are  read- 
ily available.  There  is  immediate  need  for  their  timber, 
mineral,  water,  and  forage  resources  and  also  for  their  de- 
velopment as  recreation  grounds.  Purchases  should  continue 
until  areas  sufficient  to  be  influential  in  protecting  the  region 
are  acquired. 

Alaska  forests. — ^Two  of  the  155  National  Forests  are  in 
Alaska.  The  Tongass  comprises  approximately  15,000,000 
acres  in  southeastern  Alaska,  while  the  Chugach,  covering  the 
timbered  area  about  Prince  William  Sound  and  thence  west- 
ward to  Cook  Inlet,  contains  about  5,500,000  acres.  Most  of 
the  timber  on  them  is  of  the  coast  type,  Sitka  spruce,  hem- 
lock, and  cedar  being  the  predominant  species.  On  the  Ton- 
gass single  spruce  trees  not  imcommonly  reach  a  diameter  of 
6  feet,  a  height  of  200  feet,  and  a  yield  in  merchantable  mate- 
rial of  20,000  board  feet.  Limited  areas  carry  100,000  board 
feet  to  the  acre,  and  40,000  to  50,000  feet  over  considerable 
areas  is  common.  The  timber  is  accessible,  of  excellent 
quality,  comparatively  easy  to  log,  and  close  to  water  trans- 
portation. The  presence  of  available  water  power  will  facili- 
tate the  development  of  wood-using  industries.  While  the 
Chugach  Forest  has  less  favorable  conditions  for  timber 
growth  and  a  less  heavy  stand  than  the  Tongass,  neverthe- 
less in  it  there  is  a  large  amount  of  merchantable  Sitka  spruce 
and  hemlock,  which  will  have  an  increasing  importance  for 
railroad  construction,  mining,  and  other  industrial  purposes. 
Large  areas  have  an  average  stand  of  15,000  to  20,000  board 
feet  to  the  acre;  and  the  best  run  as  high  as  50,000  feet. 
The  volume  of  timber  on  the  two  Forests  is  estimated  to  be 
between  sixty  and  eighty  billion  board  feet,  about  one-eighth 
of  the  total  estimated  quantity  on  all  the  forests. 


Report  of  the  Secreta/ry.  71 

In  accordance  with  the  general  principle  of  organization 
adopted  for  all  the  forests,  but  to  a  greater  degree  than  else- 
where because  of  their  remoteness,  the  administration  of  the 
Alaska  forests  is  decentralized  to  permit  the  prompt  trans- 
action of  business  and  ready  response  to  the  needs  of  the 
public.  Aside  from  matters  pertaining  to  the  alienation  of 
land  about  98  per  cent  of  the  business  of  the  two  Alaskan 
forests  is  handled  by  the  local  force. 

Approximately  40,000,000  feet  of  timber  are  cut  annually 
under  sales.  Settlers  secure  free,  without  permits,  the  timber 
needed  for  personal  use.  Mining  locations  are  made  as  on 
the  public  domain.  Agricultural  land  is  classified  and 
placed  at  the  disposal  of  settlers.  Every  encouragement  is 
given  to  the  use  of  lands  for  miscellaneous  purposes.  In 
some  places  there  is  an  increasing  use  of  land  for  canneries,, 
stores,  and  other  enterprises.  As  a  rule  these  localities  are 
not  yet  in  a  position  to  incorporate  as  towns  and  to  take  ad- 
vantage of  the  town-site  laws.  It  would  be  a  public  benefit 
if  authority  were  granted  to  permit  the  sale  of  such  lands 
after  examination  and  classification  by  the  department. 
Definite  provision,  however,  should  be  made  against  aliena- 
tion of  those  which  are  chiefly  valuable  for  water-power 
sites  or  are  needed  for  handling  the  timber  resources  or  for 
other  public  piu'poses. 

The  Alaska  National  Forests  are  designed  to  serve  the 
same  broad  public  purposes  as  the  forests  in  the  States.  It 
is  the  aim  to  administer  them  in  a  spirit  of  service  to  the 
people  who  are  struggling  to  build  up  communities  and 
homes  and  to  establish  industries.  They  should  be  pre- 
served and  should  continue  to  be  administered  in  connec- 
tion with  the  other  forests  of  the  Nation. 

I  have  been  compelled  in  this,  as  in  previous  annual  re- 
ports, to  confine  myself  to  certain  topics.  It  would  be  im- 
possible  within  reasonable  limits  to  review  much  of  the 


72  Yearbook  of  the  Department  of  Agriculture. 

important  work  of  the  different  bureaus.    Only  by  careful 

study  of  the  separate  reports  of  the  chiefs  can  one  form  any 

satisfactory  idea  of  the  extent,  variety,  and  nature  of  the 

problems  which  the  department  is  attacking. 

Respectfully, 

D.  F.  Houston, 

Secretary  of  Agriculture. 
The  President. 


THE  COOPERATIVE  PURCHASE  OF  FARM  SUPPLIES. 

By  C.  E.  Bassett, 

Specialist  in  Cooperative  Organization,  Office  of  Markets  and  Rural 

Organization. 

A  CAREFUL  examination  of  the  methods  of  a  large 
manufacturing  establishment  shows  that  the  success 
is  due  largely  to  the  ability  to  buy  its  raw  material  at  the 
lowest  prices,  to  sell  its  finished  products  through  an  efficient 
distributing  system,  and  to  take  advantage  of  more  economi- 
cal methods  of  production.  By  means  of  a  thorough  organiza- 
tion of  all  its  forces  it  overcomes  much  waste,  inefficiency,  and 
extravagance,  and  every  branch  of  its  work  is  a  part  in  one 
great  system.  The  small  factory  buys  its  materials  in  small 
quantities  for  cash,  or  credit  extended  on  high  rates  of  in- 
terest, or  from  brokers  or  small  dealers,  but  the  large  factory 
arranges  for  a  line  of  credit  at  low  rates  and  maintains  a 
purchasing  department,  which  buys  so  carefully  in  such 
large  quantities  as  to  secure  close  prices  from  producers. 
The  quantity  of  these  materials  purchased  justifies  the  ex- 
pense of  a  testing  department  to  make  sure  that  all  pur- 
chases are  up  to  the  standard. 

The  average  individual  farmer  is  himself  a  small  manu- 
facturer, working  with  the  forces  of  nature  to  produce  cer- 
tain farm  products.  There  are  two  distinct  ways  by  which 
he  may  hope  to  improve  his  financial  condition — first,  by 
lowering  his  cost  of  production,  and,  second,  by  increasing 
the  income  received  from  the  sale  of  his  products. 

It  has  been  found  from  the  surveys  made  by  the  Office  of 
Farm  Management  that  the  minimmn  efficient  unit  is  the 
farm  that  furnishes  adequate  employment  throughout  the 
year  to  the  average  farm  family.  Experience  has  also  shown 
that  combinations  of  farmers  for  cooperative  production  are 
rarely  advisable,  but  the  farmers  in  a  given  section  usually 
produce  the  same  assortment  of  crops,  and  their  farm  needs 
for  supplies,  such  as  implements,  fertilizers,  seeds,  spray 
materials,  and  packages,  are  practically  the  same.  Many 
of  these  requirements  can  be  anticipated,  but  the  common 
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practice  is  to  depend  upon  local  dealers  to  carry  these  stand- 
ard articles  in  stock,  awaiting  the  day  when  the  farmer 
wishes  to  use  them.  In  many  sections  it  is  customary  in  the 
spring  for  farmers  to  ask  the  local  merchants  to  charge  the 
amount  of  all  purchases  until  harvest  time  in  the  fall.  This 
practice  compels  the  merchant  to  buy  in  small  quantities, 
shipments  being  received  imder  relatively  high  local  freight 
rates.  He  must  buy  on  credit  or  else  borrow  large  sums  of 
money,  for  the  use  of  which  he  must  pay  interest.  The 
dealer  must  pay  cartage  charges  and  must  own  or  rent  stores 
and  warehouses.  He  has  taxes  and  insurance  to  pay  on  his 
stock;  he  must  employ  clerks  to  wait  on  his  customers,  and 
pay  liberal  advertising  bills  to  attract  trade.  Frequently 
there  are  expenses  for  the  delivery  of  goods.  Usually  where 
credit  is  extended  an  advance  in  prices  must  be  made  to  cover 
the  occasional  loss  due  to  bad  accounts. 

If  customers  need  or  require  such  forms  of  assistance,  they 
have  no  right  to  complain  if  the  merchant  includes  a  reason- 
able charge  for  the  service  in  making  the  price  for  his  goods. 
In  fact,  much  of  the  complaint  about  present-day  high  prices 
is  unreasonable,  as  increased  prices  frequently  are  due  to  the 
increased  service  required  by  consumers  and  rendered  by 
dealers.  If  people  insist  upon  being  waited  upon,  they  must 
expect  to  pay  those  who  thus  serve  them. 

OBJECTS  OF  COOPERATIVE  PURCHASING. 

ELIMINATION  OF  WASTE. 

In  the  farmers'  general  plans  for  improving  their  condi- 
tion it  is  necessary  for  them  to  take  advantage  of  the  coop- 
erative principles  for  conducting  their  business,  to  the  end 
that  they  also  may  be  able  to  eliminate  waste.  Efficiency  is 
the  watchword,  and  the  farmer  should  pay  for  necessary 
and  efficient  service  only.  In  case  he  finds  that  he  can  serve 
himself  more  efficiently  than  others  are  serving  him,  if  he 
can  install  and  operate  his  own  business  machinery,  arrange 
to  pay  cash,  or  furnish  his  own  credit,  he  should  do  so.  The 
trade  should  and  usually  will  consent  to  meet  him  on  this 
thoroughly  sound  basis. 

If  it  is  good  business  and  entirely  proper  for  manufactur- 
ers, wholesalers,  and  retailers  to  unite  in  their  respective 
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organizations,  not  to  control  prices  or  restrain  trade,  but  for 
^eater  business  efficiency  and  to  eliminate  waste,  what  argu- 
ment should  induce  farmers  to  refrain  from  similar  action  to 
improve  their  business  ?    What  can  the  manufacturer  gain  by 
such  organisation  which  the  farmer  can  not?    Is  the  average 
intelligence  of  the  manufacturer  les^  than  the  average  in- 
telligence of  the  American  farmer?    If  it  is  advisable  for  the 
manufacturers    and    dealers    to    federate    into    State    and 
National  associations  for  the  above-named  purposes,  by  what 
line  of  reasoning  do  some  conclude  that  it  is  unnecessary  or 
absolutely  improper  for  the  farmers  to  organize  even  on  a 
communitv  basis? 

SECURING  OF  HIGH-GRADE  GOODS. 

The  farmer  is  interested  first  of  all  in  securing  goods  of 
standard  quality.  Large  amounts  of  spraying  and  fertiliz- 
ing chemicals  are  now  used  on  many  farms,  and  it  is  essential 
that  these  materials  be  of  high  grade  and  free  from  im- 
purities. The  amount  purchased  by  each  grower  is  not  suffi- 
cient to  warrant  having  chemical  analyses  made,  but  where 
full  carloads  are  purchased  by  a  group  of  farmers  a  com- 
posite sample  may  be  taken,  and  one  analysis  will  show  the 
average  quality  of  the  whole. 

STANDARDIZATION  OF  SUPPLIES. 

Another  effect  of  cooperative  purchasing  has  been  to  bring 
the  farmers  together  in  the  use  of  the  same  make  of  imple- 
ments, fruit  packages,  etc.  One  western  fruit  association 
agreed  on  one  style  of  power  sprayer  where  a  dozen  or  more 
^ere  formerly  sold.  (See  PL  I.)  Not  only  did  they  save  a 
large  sum  on  the  purchase  price,  but  one  line  of  repairs  now 
supplies  their  needs,  and  parts  can  be  kept  on  hand  for  sale 
to  all  members  at  a  great  saving. 

Another  association  secured  the  adoption  of  one  style  of 
fruit  package  where  no  less  than  eight  had  formerly  been 
in  use.  Manufacturers  who  formerly  had  to  keep  in  readiness 
eight  styles  of  basket  forms  and  eight  kinds  of  supplies  can 
now  devote  their  entire  force  and  factory  to  the  making  of 
one  style,  thus  lessening  the  cost  of  making  and  decreasing 
the  selling  price,  while  insuring  a  constant  supply. 
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The  advantages  to  be  gained  through  a  farmers'  coopera- 
tive marketing  association  have  been  mentioned  in  a  previous 
yearbook  article,*  but  it  must  be  remembered  that  in  all  cases 
the  advisability  of  a  cooperative  organization  depends  upon 
the  probability  of  more  efficient  service  being  secured  thereby. 

FORM  OF  ORGANIZATION  FOR  PURCHASING 

ASSOCIATIONS. 

The  buying  of  farmers'  supplies  is  a  much  more  simple 
undertaking  than  the  selling  of  farm  produce,  because  nat- 
urally the  trade  is  much  more  willing  to  exchange  goods 
for  money  than  it  is  to  part  with  money  for  goods.  There- 
fore a  buying  association  requires  a  less  complicated  form 
of  organization  than  does  a  marketing  association.  Persons 
with  good  business  experience  should  be  selected  for  the 
officers,  the  secretary  usually  acting  as  business  manager.  A 
board  of  five  or  seven  directors,  that  number  including  the 
executive  officers,  should  conduct  the  business.  All  persons 
who  handle  "any  funds  or  property  should  be  bonded.  A 
small  annual  membership  fee  is  often  advisable  to  provide 
for  the  expenses  of  the  association.  Each  purchaser  may 
also  pay  an  additional  small  per  cent  in  excess  of  the  cost 
of  the  goods  he  orders  to  cover  salary  of  manager,  postage, 
printing,  and  any  other  expenses  connected  with  the  business. 
Paying  the  manager  a  small  per  cent  on  the  business  handled 
encourages  him  to  work  for  members  and  orders,  but  the 
total  amount  paid  him  in  any  one  season  or  year  should  be 
limited  to  a  reasonable  sum,  based  on  the  character  of  the 
business  and  the  value  of  the  services  rendered.  Unless  a 
supply  of  goods  is  to  be  kept  on  hand,  no  warehouse  or  store 
building  is  needed.  Fertilizers,  spraying  materials,  pack- 
ages, feed,  coal,  and  other  supplies  that  are  bought  in  car- 
loads should  be  delivered  direct  from  the  car  to  save  expenses 
and  possible  loss  in  rehandling.  It  must  be  kept  in  mind 
that  the  object  is  to  secure  goods  of  highest  quality  and  to 
buy  such  goods  at  the  lowest  price  by  buying  under  con- 
tract in  large  quantities  for  cash. 

1  Bassett,  C.  E.,  Moomaw,  C.  W.,  and  Kerr,  W.  H. :  Cooperative  Marketing 
and  Financing  of  Marketing  Associations.  U.  S.  Department  of  Agriculture, 
Yearbook  1914.     (Yearbook  Separate  637.) 


TJie  Cooperative  Pwrchase  of  Farm  Supplies.         77 
MANNER  OF  TRANSACTING  BUSINESS. 

USE  OF  ASSOCIATION  AS  A  CLEARING  HOUSE. 

The  association  secures  sealed  bids  from  dealers  or  manu- 
facturers for  supplying  such  of  their  goods  as  the  association 
members  may  desire  to  buy  from  time  to  time  during  the 
season.  Whenever  a  member  wishes  some  of  the  contract 
commodities,  he  draws  up  his  order  from  the  confidential 
circular  price  list,  which  is  supplied  to  all  members  by  the 
association,  and  sends  it  direct  to  the  secretary  or  manager. 
With  it  he  sends  a  draft  or  the  cash  to  cover  the  amount  of 
the  order.  There  are  two  methods  for  handling  these  orders. 
Either  the  secretary  mails  the  order  to  the  wholesaler  with 
a  draft  to  cover  the  cost,  and  the  shipment  is  made  direct  to 
the  member,  or  the  secretary  may  collect  from  the  members 
their  orders  and  cash  to  cover  them,  then  by  combining  these 
orders  he  may  have  full  carloads  shipped  to  a  central  point, 
thus  saving  freight.  In  this  case  the  members  take  their 
goods  direct  from  the  car. 

The  association  list  price  to  members  may  be  a  few  cents 
higher  than  the  contract  price,  this>  slight  difference  being 
enough  to  cover  the  office  expenses  of  handling  these  ac- 
counts. The  advantage  of  this  plan  is  that  it  requires  no 
capital  on  the  part  of  the  association,  and  the  danger  of  any 
loss  is  avoided.  The  disadvantage  is  that  dealers  hesitate 
to  quote  prices  much  below  the  market  unless  they  are  as- 
sured of  certain  definite  orders.  Experience  has  shown 
that,  although  associations  may  do  their  utmost  to  keep 
these  prices  confidential,  some  members  will  boast  to  non- 
members  of  their  lower  prices  and  in  many  cases  members 
have  made  use  of  these  confidential  price  lists  to  hammer 
local  dealers  down  to  even  lower  prices.  Such  practices 
demoralize  the  market  and  cause  dealers  to  refuse  to  bid  for 
business  of  this  class.  If  members  are  willing  to  give  ad- 
vance orders  for  their  season's  needs  and  pay  cash,  the  asso- 
ciation manager  can  go  into  the  market  and  secure  bids  to 
fill  these  definite  orders  at  the  very  lowest  cash  price. 

ATTITUDE  TOWARD  LOCAL   MERCHANTS. 

The  cooperative  plan  of  buying  farm  supplies  should  not 
disregard  the  local  dealer.    The  merchant  who  in  the  past 
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has  extended  credit  and  rendered  other  valuable  services 
should  be  the  first  considered  when  there  is  cash  to  be  ex- 
pended. The  cooperative  committee  should  go  to  such  local 
firms  and  explain  that  their  members  are  now  in  condition 
to  perform  certain  service  which  formerly  has  been  rendered 
by  the  dealers,  and,  in  view  of  their  less  exacting  require- 
ments, they  expect  to  save  to  themselves  the  price  formerly 
charged  for  that  work.  In  several  cases  the  merchants  have 
welcomed  such  an  arrangement,  and  it  resulted  in  the  creat- 
ing of  an  excellent  local  spirit.  The  local  dealer  furnished 
the  goods  at  a  very  small  profit,  because  he  was  not  obliged 
to  render  the  usual  service.  In  many  cases  the  local  dealer 
has  the  exclusive  agency  of  the  most  desirable  lines  of  goods, 
and  this  plan  makes  it  possible  to  save  on  the  exact  class  of 
goods  wanted,  but  in  such  a  transaction  the  local  dealer 
should  be  willing  to  act  as  the  agent  of  the  buying  associa- 
tion so  as  to  work  for  the  interests  of  its  members. 

The  possible  saving  to  be  accomplished  through  coopera- 
tive buying  is  illustrated  by  the  fact  that  in  one  case  a  State  co- 
operative association  assembled  so  many  orders  for  spraying 
chemicals  that  they  were  able  to  buy  very  much  cheaper  than 
were  regular  dealers.  As  a  result  a  large  nimiber  of  retail 
dealers  in  that  State  joined  the  association,  so  as  to  buy  their 
store  supplies  of  these  chemicals  through  this  association. 

THE  ORDER  FORM   BILL  OF  LADING. 

Groups  of  Pennsylvania  farmers  have  been  doing  very 
good  work  with  a  slightly  different  plan.  Instead  of  sending 
the  cash  with  the  order  to  the  secretary  or  manager,  eadi 
member  deposits  with  his  local  bank  the  necessary  cash  or 
arranges  for  the  proper  credit.  The  bank  certifies  that  the 
money  is  there  awaiting  the  shipper's  draft.  This  certificate 
is  then  forwarded  with  the  order  to  the  secretary  of  the  asso- 
ciation, who  presents  these  facts  to  the  shipper.  He  ships 
the  goods  to  his  own  order,  attaching  a  draft  and  the  indorsed 
negotiable  bill  of  lading,  also  an  invoice  showing  the  unit 
price,  weights,  and  totals  of  the  shipment.  The  shipper  fills  in 
the  proper  entry  in  the  bill  of  lading,  requiring  the  railroad 
to  notify  the  ultimate  consignee  of  the  arrival  of  the  goods. 

The  chief  point  in  this  plan  is  the  order  form  bill  of  lading. 
This  is  negotiable,  represents  ownership  of  the  property,  and 


The  Cooperative  Purchase  of  Farm  Supplies.         79 

must  be  surrendered,  properly  indorsed,  to  the  railroad  be- 
fore the  goods  will  be  delivered.  The  exchange  handles  no 
money  except  its  annual  dues,  extends  no  credit,  and  orders 
no  goods  except  for  cash  in  the  bank.  Therefore  there  is 
no  liability  on  the  part  of  a  member  except  for  his  own 
purchases;  no  opportunity  for  loss,  because  his  money  re- 
mains in  his  home  bank  until  he  receives  his  goods ;  no  chance 
for  graft,  since  the  transaction  clears  through  his  home  bank. 
The  bank  is  paid  a  small  fee  for  its  service. 

COOPERAXrVE  WABEHOUSES. 

While  the  safest  and  most  economical  purchasing  plan  is 
that  of  collective  or  joint  purchasing,  with  delivery  direct 
from  the  car,  this  enterprise  sometimes  results  in  the  acquisi- 
tion and  use  of  a  warehouse  when  the  business  grows  large 
enough  to  require  it.    Farmers'  clubs  often  make  use  of  an 
extra  room  in  their  hall  for  the  storing  of  repair  parts  and 
surplus  stocks  of  farm  staples.    But  this  plan  of  buying  in 
advance  of  the  farmers'  needs  involves  extra  cost  to  cover 
rent  of  a  warehouse,  capital  or  credit  for  buying  goods, 
cartage   from   station,  insurance,   expense   of   salesman   in 
charge,  etc.    Any  association  that  carries  a  large  stock  of 
supplies  on  hand  for  its  members  is  almost  sure  to  experience 
losses  caused  by  a  drop  in  market  prices,  or,  on  account  of 
a  change  in  the  fancies  of  members,  it  may  have  a  stock  of 
some  goods  on  hand  for  which  there  is  no  demand.     For 
example,  when  arsenate  of  lead  became  popular  as  an  in- 
secticide one  association  was  caught  with  a  quantity  of  Paris 
green  on  hand.    The  demand  for  Paris  green  became  so  slight 
in  that  locality  that  the  market  price  dropped,  and  the  asso- 
ciation suffered  a  severe  loss.     Such  supplies  as  coal,  salt, 
lime,  lumber,  implements,  seed,  flour,  and  feed  often  are 
handled  economically  by  farmers'  cooperative  elevators  for 
their  members,  but  as  far  as  possible  delivery  should  be 
made  direct  from  the  car. 

COOPERATIVE  MANUFACTURING. 

Some  associations  assist  their  members  by  still  another  line 
of  work  involving  the  manufacture  or  simple  mixing  of  fer- 
tilizers; the  making  of  barrels,  boxes,  or  other  containers; 
and  the  manufacture  of  spraying  materials,  cement  posts,  or 
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blocks.    Cooperative  work  of  this  sort  requires  experience 
j  large  capital,  and  careful  business  management.    It  shouk 

'  be  attempted  only  when  these  factors  are  present  and  whei 

market  prices  are  so  extremely  high  that  there  is  a  reasonable 
probability  that  cooperative  manufacturing  will  result  ii 
materially  improved  quality,  substantially  lower  prices,  oi 
both. 

COOPERATIVE  STORES. 

Attempts  of  consimiers,  both  rural  and  urban,  to  establisi 
cooperative  stores  have  been  quite  comjnon  in  this^  countr] 
for  many  years,  and  in  a  small  proportion  of  cases  they  havt 
met  with  success.  In  a  majority  of  instances  the  result  ha; 
been  failure,  due  largely  to  a  lack  of  business  experience  witl 
resultant  poor  management,  small  capital,  inadequate  ac 
counting  and  auditing  systems,  and  a  lack  of  continued  loy 
alty  on  the  part  of  the  members  themselves.  Some  of  th< 
successful  cooperative  stores  have  gradually  been  taken  ovei 
through  purchase  of  stock,  by  private  parties  and  are  noT 
cooperative  in  name  only.  One  of  the  most  successful  coop 
erative  stores  on  record  is  owned  by  miners  who  earn  goo( 
wages,  are  paid  regularly,  and  live  in  a  section  that  has  t< 
bring  in  most  of  what  it  consumes.  Most  of  these  miners  bk 
't  \  foreigners  whose  w^ants  are  for  staple  rather  than  fanci 

goods.  They  do  their  own  delivering  and  need  and  expee 
no  credit.  Such  a  condition  is  most  nearly  ideal  for  the  sue 
cess  of  such  a  store,  differing  materially  from  those  case 
w^here  the  proposed  patrons  demand  assortments  of  fashion 
able  goods  and  are  accustomed  to  receive  credit,  frequen 
delivery  of  goods,  and  similar  expensive  services.  .In  anj 
community  which  already  has  several  stores  it  is  better  t< 
buy  one  already  in  existence  and  convert  it  into  a  cooperativi 
enterprise  rather  than  attempt  to  establish  a  new  business. 

While  some  cooperative  stores  sell  goods  at  a  small  fixec 
percentage  above  cost,  enough  to  cover  all  running  expenses 
experience  indicates  that  a  more  satisfactory  way  is  to  sel 
at  regular  local  prices  and  di^dde  the  profits  at  the  end  o: 
the  year  or  at  certain  regular  periods  on  the  basis  of  the  tota 
amount  purchased  by  each  patron.  This  manner  of  divid 
ing  profits  marks  the  difference  between  a  cooperative  stor 
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and  one  which  is  privately  owned.     In  a  privately  owned 
store  profits  are  divided  on  the  basis  of  capital  invested. 

The  chances  for  success  in  conducting  cooperative  stores 
are  not  as  numerous  or  as  great  as  many  imagine.  They 
should  be  attempted  only  after  a  most  careful  survey  of 
local  conditions  and  then  only  when  sufficient  capital  and 
high-grade  management  are  available. 

SELLING  PRICES. 

Irrespective  of  the  cash  or  credit  element,  goods  may  be 
sold  to  the  members  either  at  cost,  plus  office  expense,  inter- 
est, etc.,  or  at  regular  retail  price. 

While  the  method  of  selling  at  cost  plus  the  office  expense, 
interest,  etc.,  is  liked  by  the  members,  who  thus  pay  the 
smallest  amount  of  cash  for  their  goods,  many  manufactur- 
ers, contrary  to  the  antitrust  laws,  insist  on  a  specified  retail 
selling  price  for  their  goods,  claiming  that  this  is  necessary 
to  prevent  "price  slashing"  and  ultimate  demoralization  of 
the  retail  trade  in  their  commodities.  This  sentiment  exist- 
ing among  some  of  the  manufacturers  makes  it  difficult  to 
buy  from  them  without  agreeing  to  their  terms  of  resale. 

Experience  has  shown  that,  after  contracts  have  been  made 
with  dealers  or  manufacturers  for  certain  supplies,  other 
dealers  who  were  unsuccessful  in  bidding  for  the  contract 
sometimes  arrange  to  meet  these  prices  or  oflfer  even  better 
terms.  While  these  lower  prices  are  the  indirect  result  of  the 
action  taken  by  the  cooperative  association,  nonmembers 
profit  by  the  cut  in  prices.  However,  the  temporary  "  slash- 
ing of  prices  "  demoralizes  trade  and  destroys  the  inducement 
for  nonmembers  to  unite  with  the  association.  For  this  rea- 
son several  associations  practice  the  plan  of  selling  at  regu- 
lar retail  prices.  This  plan  is  preferred  by  many  because  it 
is  less  disturbing  to  local  trade.  At  the  end  of  the  season 
the  profits  may  be  divided  among  the  members  and  nonmem- 
ber  patrons  in  the  form  of  dividends,  based  on  the  total 
amount  of  purchases  each  has  made  through  the  association. 
It  is  believed  by  some  that  the  paying  of  full  dividends  to 
members  and  half  dividends  to  nonmember  patrons  tends  to 
attract  more  nonmembers  to  join.  Experience  has  shown  that 
outsiders  are  attracted  quite  as  much  by  low  prices  at  time  of 
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purchase  as  by  the  plan  of  paying  regular  prices  with  the 
expectation  of  getting  a  part  of  their  money  back  at  some 
future  time.  The  plan  to  be  adopted  should  depend  upon 
local  conditions  and  local  markets. 

CASH  IN  ADVANCE. 

The  success  of  any  of  these  plans  depends  in  a  large 
degree  upon  holding  fast  to  the  practice  of  demanding  from 
all  members  cash  or  proper  bank  credit  with  each  order. 
This  makes  it  possible  for  the  organization  to  secure  the 
largest  cash  discount  and  insures  that  each  ordering  member 
will  take  his  goods  from  the  car  on  time.  The  manager  who 
accepts  other  than  cash  orders  will  be  liable  to  have  some 
uncalled-for  goods  on  hand  to  store  or  sell.  It  has  been 
pointed  out  by  opponents  of  the  cash  plan  that  some  farmers 
have  no  credit  at  the  bank  and  lack  the  cash  at  the  time  of 
ordering.  If  a  bank  does  not  feel  safe  in  loaning  money 
to  such  a  person  on  account  of  his  character,  would  an  asso- 
ciation be  safe  in  extending  credit  to  him  ? 

As  notable  exceptions  to  the  foregoing  rule,  a  few  western 
associations  make  a  practice  of  advancing  supplies  to  their 
members  upon  a  credit  account.  But  these  associations  have 
arrangements  for  borrowing  necessary  money,  and  they  are 
protected  against  loss  by  holding  contracts  from  these  mem- 
bers, which  give  the  association  control  of  the  sale  of  the 
member's  products.  This  is  a  form  of  cooperative  credit 
secured  by  a  lien  on  the  growing  crops. 

Communities  that  have  never  had  any  cooperative  experi- 
ence often  find  it  easier  to  begin  with  a  buying  than  with 
a  selling  plan,  where  local  conditions  are  such  as  to  warrant 
that  start.  When  the  operation  of  that  plan  has  educated 
the  members  to  the  spirit  of  working  together  and  accus- 
tomed them  to  facing  difficulties  that  are  sure  to  arise, 
they  are  better  prepared  to  undertake  the  more  intricate 
details  of  a  plan  for  successfully  marketing  their  products. 
The  cooperative  spirit  of  a  community  is  a  matter  of  growth. 
As  the  child  learns  to  walk  before  it  runs,  so  a  community 
should  be  satisfied  to  begin  working  together  in  the  simplest 
ways  and  should  undertake  more  elaborate  plans  only  as 
their  cooperative  strength  and  confidence  is  developed. 


WINTER  CROW  ROOSTS. 

By  E.  R.  Kalmbach,  Assistant  Biologist,  Biological  Survey. 
THE  GATHERING  THOUSANDS. 

IN  many  respects  our  crow  roosts  present  the  most  wonder- 
ful of  bird  phenomena  still  taking  place  in  the  thickly 

ittled  Eastern  and  Central  States.  A  picture  drawn  from 
observations  covering  a  period  of  several  years  at  winter 
roosts  not  far  from  the  National  Capital  may  be  presented, 
with  no  attempt,  however,  to  recount  all  the  varied  activities 
of  these  odd  birds.  The  account  is  merely  of  a  typical  per- 
formance of  the  gathering  clans  at  their  nightly  roost,  and 
is  equally  applicable  to  hundreds  of  other  roosts  located  at 
various  places  along  the  watersheds  of  the  several  rivers 
which  make  their  outlet  near  the  middle  of  our  Atlantic  coast 
line;  the  performance  might  even  be  considered  as  taking 
place  at  localities  in  our  Central  States,  as  in  central  Indiana, 
Illinois,  or  eastern  Missouri,  not  far  from  one  or  another  of 
the  great  watercourses  where  open  water  may  be  found 
throughout  the  winter. 

One  can  readily  picture  a  pair  or  two  of  melancholy  crows 
perched  in  the  tops  of  neighboring  trees  and  exposed  to 
wintry  blasts.  It  is  midaftemoon,  and  for  the  greater  part 
of  the  day  they  have  hunted  together,  and  hunting  was  not 

its  best.  An  outstanding  corn  shock,  no  doubt,  had  fur- 
tiished  a  few  dry  kernels;  the  marrow  of  an  old  bone  pos- 
sibly had  oflFered  a  morsel  of  nourishment  and  an  incentive 
for  a  lively  tilt;  the  river  bank,  thoroughly  searched  for 
days  past,  probably  contributed  as  its  only  donation  to 
several  ravenous  appetites  the  remains  of  a  solitary  crawfish. 
But  in  the  rank  vegetation  of  a  near-by  hill  these  crows  had 
found  on  this  day,  as  on  numerous  previous  occasions,  the 
wherewithal  to  fill  their  craws ;  this  produced  a  sensation  that 
was  at  least  temporarily  satisfying,  even  if  the  nutritive  value 
of  the  food  was  not  of  the  highest.  There  a  copious  growth 
of  low  vegetation — ragweed,  pokeberry,  poison  ivy,  poison 
sumac,  smooth  sumac,  and  greenbrier,  with  an  occasional 
cherry,  dogwood,  or  sour  gum  supporting  vines  of  Virginia 
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creeper  and  grapes — had  borne  a  fair  crop  of  fruit.  It  was 
the  one  thing  for  which  our  crows  were  grateful,  and  in  times 
of  severe  weather  was  all  that  stood  between  them  and  actual 
starvation. 

Another  black  pair  may  be  imagined  as  flapping  labori- 
ously by,  flying  low,  and  taking  advantage  of  every  knoll, 
tree,  or  even  corn  shock  which  might  serve  to  break  in  the 
least  degree  the  force  of  the  head  wind  against  which  they 
are  toiling.  Their  passing  "  caw  "  is  answered  and  the  birdbs 
in  the  tree  tops  take  wing  and  fall  in  behind.  This  com- 
pany travels  probably  a  mile,  when  another  group  rises  from 
a  clump  of  sheltering  pines  and  joins  them.  A  stretch  of 
open  country  a  little  farther  on  gives  in  greater  perspective 
a  view  of  what  is  taking  place.  Ahead  are  other  crows, 
usually  grouped  in  small  flocks,  all  struggling  against  that 
relentless  wind.  All  are  traveling  in  the  same  direction 
and  in  precisely  the  same  unmarked  path.  Behind  follow 
still  others  in  a  more  or  less  broken  line,  undulating  and 
conforming  as  nearly  as  possible  to  all  inequalities  of  the 
landscape.  An  hour  or  more  of  such  labor  and  the  once 
lather  broken  line  has  become  more  populous.  A  steady 
stream- of  black  forms  come«  from  as  far  as  one  can  see, 
passes  by,  now  boisterous,  now  silent,  and  then  struggles  on 
in  the  opposite  direction  until  the  birds  become  mere  dots 
in  a  sinuous,  dusky  path. 

And  that  is  not  the  end.  For  miles  more  they  travel.  In 
fact,  not  until  sunset  or  after  is  there  an  indication  that  the 
destination  is  near.  Our  low-flying  black  horde,  producing 
a  distinctly  audible,  silken  rustle  w^ith  its  many  beating 
wings,  approaches  a  certain  heavily  wooded  area  over  the 
center  of  which  hovers  a  hazy,  cloudlike  mass — a  coimtless, 
gnatlike  swarm  of  clamorous  crows.  The  seemingly  tire- 
less birds,  at  last  nearing  their  goal,  extend  their  massed 
ranks  over  a  broad  stretch  a  hundred  yards  or  more  wide. 
Their  individual  calls  are  lost,  becoming  part  of  the  grow- 
ing din  as  their  batlike  forms  are  swallowed  up  in  this  con- 
stantly- gi'owing  maelstrom. 

From  probably  three  or  four  lines  of  flight  similar  to  this 
one  is  the  gathering  fed.  From  the  front,  just  skimming 
the  tops  of  the  trees,  enter  those  struggling  against  the 
wind;  on  the  sides  are  birds  awkwardly  tacking  against  a 
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lateral  gale;  and  from  the  opposite  direction,  sailing  high 
on  slowly  moving  pinions,  are  those  individuals  which  have 
had  an  easy  time  on  their  inward  journey.  With  remark- 
able skill  these  latter  glide  downward  in  winding  courses, 
and  at  times  make  sheer  perpendicular  drops  of  a  hundred 
feet  or  more.  A  spread  of  the  wings  deftly  arrests  their 
fall  and  they  alight  on  some  slender  limb.  The  formerly 
bare  branches  of  hickories,  oaks,  and  chestnuts  now  strain 
heavily  with  the  weight  of  closely  perched  birds.  Occasion- 
ally an  overladen  branch  cracks,  scattering  its  load  of 
startled  crows,  which  rise,  add  their  calls  to  the  now  deafen- 
ing roar  above,  and  join  in  the  whirling  rabble  to  seek  new 
resting  places. 

The  ever-increasing  clamor  has  by  this  time  become  a 
veritable  babel.  Medleyed  with  the  more  familiar  corvine 
notes  are  multitudes  of  others,  some  weird  to  the  extreme. 
One  can  hear  a  rattle  as  of  a  stick  run  rapidly  along  a 
picket  fence,  the  irritating  metallic  notes  of  a  defective  tin 
horn,  soft  liquid  mutterings,  catlike  cries,  and  a  thousand 
other  calls  which  defy  imitation  and  beggar  all  description. 

As  the  darkness  deepens,  less  and  less  is  heard  of  the  open- 
throated  "  caws."  A  gradual  softening  of  notes  has  almost 
imperceptibly  been  toning  do\yn  the  din  throughout  the 
whole  assemblage.  Occasionally  squads  of  a  hundred  or 
more  black  forms  take  wing  and  follow  back  along  one  or 
another  of  the  now  rapidly  diminishing  lines  of  flight,  re- 
turning after  a  short  sortie.  It  would  seem  almost  as  if 
they  were  taking  account  of  the  laggards  and  those  delayed 
by  the  elements. 

When  practically  all  illumination  in  the  western  sky  has 
vanished  and  when  in  walking  one  has  to  raise  a  guard- 
ing hand  against  obstructing  twigs,  a  lull  comes  rather 
abruptly  over  the  assembly.  Desultory  gurglings  alone  are 
heard  and  only  a  few  restless  birds  are  flying  about.  (PI. 
II.)  The  impression  is  received  that  this  odd  performance 
has  come  to  a  close  and  the  birds  have  settled  for  the  night; 
but,  suddenly,  without  cries  of  alarm,  and  with  only  the 
rustle  of  wings  to  attract  attention,  a  squad  of  several  hun- 
dred passes  overhead.  Others  of  greater  proportion  follow 
close  behind.  Crows  in  the  tops  of  the  more  distant  trees 
are  seen  taking  wing,  and  then,  like  an  oncoming  gust  of 
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wind,  the  impulse  sends  those  directly  overhead  into  the  air. 
The  multitude  of  black  forms  quite  perceptibly  obstructs 
wbat  little  daylight  still  remains,  and  for  several  minutes 
the  sky  is  thus  darkened.  The  flight  this  time  is  but  a  short 
one.  A  dense  stand  of  pine  silhouetted  in  black,  possibly  a 
quarter  of  a  mile  away,  is  rapidly  absorbing  the  incoming 
thousands.  A  few  moments  more  and  the  batlike  forms  have 
entirely  disappeared;  only  an  occasional  gurgle  or  muffled 
rattle  betrays  their  presence.  The  crows  have  arrived  at  their 
roost  and  have  settled  for  the  night. 

The  foregoing  covers  only  half  of  that  odd  daily  winter 
performance  of  our  common  crow.  The  morning  witnesses 
essentially  a  reverse  of  what  has  taken  place  the  night  before, 
though  the  departure  of  the  gathered  thousands  on  their 
daily  search  for  food  takes  considerably  less  time. 

THE  ROOSTING  HABIT. 

While  crows,  even  in  the  nesting  season,  are  more  or  less 
clannish,  their  flocking  habit  is  most  highly  developed  during 
the  colder  months.  Soon  after  the  nesting  season  one  may 
expect  to  see  evidences  of  it,  but  in  the  latitude  of  Washing- 
ton, D.  C,  it  is  not  until  the  end  of  September  that  roosts 
are  well  established.  At  this  time  the  migratory  habits  of 
these  birds  have  brought  together  in  a  comparatively  small 
area  the  bulk  of  the  crow  population  of  North  America,  so 
that  the  territory  from  Connecticut  south  to  Virginia  and 
westward  to  beyond  the  Mississippi  River  harbors  these 
birds  in  extremely  large  numbers.  Their  roosts  are  occupied 
with  considerable  fluctuation  in  population  till  the  advent 
of  milder  weather  in  March,  when  the  numbers  rapidly  de- 
crease. 

That  the  roosting  habit  has  been  long  established,  and  is  not 
a  trait  acquired  since  the  activities  of  man  have  so  decidedly 
altered  the  character  of  the  winter  range  of  these  birds,  there 
can  be  little  doubt.  Probably  the  oddest  and  one  of  the  most 
populous  of  the  earlier-known  crow  roosts  was  that  of  the 
"Pea  Patch,"  an  island  in  the  Delaware  River.  Wilson's 
account  *  of  the  tragic  destruction  of  this  colony  gives  us  a 

^  Wilson.   Alexander.     American  Ornithology,  Vol.   IV,  pp.  82-84.  Phlladel* 
phla,  1811. 
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good  idea  of  one  of  the  calamities  that  may  befall  a  highly 
gregarious  species. 

The  most  noted  Crow  roost  with  which  I  am  acquainted  Is  near  New- 
castle, on  an  island  in  the  Delaware.  It  is  there  known  by  the  name  of 
the  Pea  Patch,  and  is  a  low  flat  alluvial  spot  of  a  few  acres,  elevated 
but  a  little  above  high  water  marl^,  and  covered  with  a  thick  growth 
of  reeds.  This  appears  to  be  the  grand  rendezvous  or  head  quarters  of 
the  greater  part  of  the  Crows  within  forty  or  fifty  miles  of  the  spot. 
It  is  entirely  destitute  of  trees,  the  Crows  alighting  and  nestling  among 
the  reeds,  which  by  these  means  are  broken  down  and  matted  together. 
The  noise  created  by  those  multitudes,  both  in  their  evening  assembly, 
and  reascension  in  the  morning ;  and  the  depredations  they  commit  in 
the  immediate  neighbourhood  of  this  great  resort,  are  almost  incredible. 
Whole  fields  of  corn  are  sometimes  laid  waste  by  thousands  alighting 
on  it  at  once,  with  appetites  whetted  by  the  fast  of  the  preceding 
night    *     ♦     ♦. 

The  strong  attachment  of  the  Crows  to  this  spot  may  be  illustrated 
by  the  following  circumstance.  Some  years  ago  a  sudden  and  violent 
north-east  storm  came  on  during  the  night,  and  the  tide,  rising  to  an 
uncommon  height,  inundated  the  whole  island.  The  darkness  of  the 
night,  the  suddenness  and  violence  of  the  storm,  and  the  incessant 
torrents  of  rain  that  fell.  It  is  supposed,  so  intimidated  the  Crows  that 
they  did  not  attempt  to  escape,  and  almost  all  perished.  Thousands  of 
them  were  next  day  seen  floating  in  the  river ;  and  wind  shifting  to  the 
north-west,  drove  their  dead  bodies  to  the  Jersey  side,  where  for  miles 
they  blackened  the  whole  shore. 

This  disaster,  however,  seems  long  ago  to  have  been  repaired ;  for 
they  now  congregate  on  the  Pea  Patch  in  as  immense  multitudes  as 
ever. 

A  variety  of  situations,  differing  widely  in  the  character  of 
vegetation,  are  acceptable  as  sites  for  crow  roosts.  Pine  and 
other  evergreens  are  most  frequently  chosen,  though  records 
of  crows  passing  the  night  in  groves  of  deciduous  trees,  as 
oaks  and  maples,  are  common.  A  large  roost  in  Crawford 
County,  Kans.,  is  in  a  heavy  stand  of  catalpa.  That  crows 
roost  among  such  low  vegetation  as  reeds  or  tall  grass  has 
been  noted,  while  in  some  cases  even  in  severe  weather  the 
birds  have  been  known  to  gather  on  the  ground  in  open  fields 
cr  on  exposed  sand  bars. 

NUMBERS. 

Many  attempts  have  been  made  to  estimate  the  number  of 
birds  which  gather  at  some  of  these  roosts.  In  doing  this 
observers  usually  follow  one  of  two  courses :  one  is  to  count 
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the  birds  as  they  arrive  in  the  evening  along  their  definite 
lines  of  flight,  of  which  three  to  six  are  usually  found  at  each 
roosi; ;  the  other  is  to  count  the  birds  in  a  limited  portion  of 
the  assembly  after  they  have  settled  for  the  night  and  then 
estimate  the  total  for  the  known  area  of  the  entire  roost. 

The  daily  fluctuation  in  the  number  of  birds  at  one  of  these 
gatherings,  due  to  change  in  weather,  together  with  variation 
caused  by  birds  stopping  at  some  local  roost  when  they  have 
l)een  overtaken  by  darkness,  makes  the  computing  of  their 
number  difficult  and,  in  large  measure,  unsatisfactory.  The 
wide  variation  of  the  estimates  made  by  several  observers 
at  the  same  roost  readily  shows  the  imcertainty  of  results. 
Furthermore,  the  impression  made  upon  one  not  very 
familiar  with  the  sight  of  the  gathering  thousands  is  quite 
likely  to  be  an  exaggerated  one. 

A  roost  at  Arlington,  Va.,  was  supposed  to  have  contained 
at  the  height  of  its  occupancy  from  150,000  to  200,000  birds. 
These  figures  have  been  averaged  from  the  records  of  a  num- 
ber of  observers  and  may  be  regarded  as  reliable.  TT^e 
''Arbutus"  roost,  near  Baltimore,  contained  in  1888,  accord- 
ing to  the  account  of  Mr.  C.  L.  Edwards,^  a  population  of 
more  than  200,000.  The  St.  Louis  roosts,  about  1886,  con- 
tained from  70,000  to  90,000  crows.  One  at  Peru,  Nebr.,  at 
the  same  time  had  100,000  to  200,000.  Other  roosts  num- 
bering  about  200,000  were  recorded  about  the  same  year  in 
New  Jersey  at  Hainesport,  Merchantville,  Reedy  Island  in 
the  Delaware  River,  Bridgeboro,  and  Centerton;  and  in 
Pennsylvania  at  Davis  Grove  and  Camp  Hill.  Some  of 
these  roosts  are  still  occupied  and  are  said  to  harbor  thou- 
sands of  birds.  A  roost  at  Woodridge,  near  Langdon,  D.  C, 
which  appears  to  be  the  successor  to  that  observed  some  years 
ago  at  Arlington,  Va.,  is  reported  by  Mi*.  A.  H.  Howell,  of 
the  Biological  Survey,  to  have  harbored  in  the  winter  of 
1910-11,  270,000  birds.  Mr.  Howell  estimated  that  fully 
100  crows  a  second  entered  the  roost  at  the  height  of  the 
influx,  and  added  that  as  this  would  be  6,000  every  minute, 
if  the  same  rate  continued  for  three-quarters  of  an  hour, 
which  is  about  the  time  occupied  by  the  gathering  of  the 
chins,  270,000  crows  would  be  established  for  the  night  within 

*  EdwardP,  C.  L.,  Amor.  Joiirn.  Psycholopy,  Vol.  I,  No.  3,  p.  454,  May,  1888. 


an  area  of  5  to  10  acres.  He  says  that  while  this  estimate 
may  be  short  of  the  actual  number  it  certainly  does  not 
greatly  exceed  it.  '  Dr.  S.  D.  Judd  observed  this  same  roost  in 
February,  1901,  and  estimated  100,000  as  its  population  at 
that  time. 

What  was  considered  to  be  the  successor  to  the  Woodridge 

roost,  and  the  one  upon  which  the  writer  made  observations, 

gave  a  much  smaller  number  of  birds.     Observations  made 

on  January  8,  1911,  under  a  line  of  flight  coming  from  the 

east,  indicated  that  from  1,800  to  1,900  birds  flew  past.    The 

four  lines  of  flight  entering  the  roost  would  probably  give  a 

total  population  of  about  7,500.     On  this  occasion  a  strong 

"^vind  was  blowing  at  right  angles  to  the  direction  of  flight, 

^nd,  as  this  caused  the  birds  to  spread  out  in  a  pathway  fully 

^alf  a  mile  wide,  doubtless  many  were  overlooked.     About 

^he  first  of  January,  1912,  the  crows  forsook  this  roosting 

X=>lace,  and,  again  resorting  to  the  previous  site  near  Wood- 

iKndge,  combined  with  a  small  number  which  had  been  using 

^his  place.    The  writer  visited  this  roost  on  January  28, 

11912,  and  estimated  the  number  coming  from  the  north  at 

^ibout  6,500.     This  would  probably  mean  that  the  whole  roost 

"was  occupied  by  from  25,000  to  30.000  birds. 

LOCATION  OF  ROOSTS. 

In  response  to  a  circular  letter  requesting  information  on 
the  economic  status  of  the  crow,  issued  by  the  Biological  Sur- 
vey in  December,  1911,  considerable  data  bearing  on  the 
location,  size,  and  character  of  crow  roosts  occupied  during 
the  winter  of  1911-12  were  secured.  Upward  of  290  corre- 
spondents submitted  notes  of  this  nature,  and  while  it  can 
not  be  claimed  that  the  data  obtained  are  anything  but  a  mere 
fragment  of  knowledge,  the  compilation  of  these  facts 
brings  together  much  more  information  on  the  problem  of 
winter  crow  roosts  than  has  heretofore  been  collected. 

On  the  map  on  page  90  (fig.  1)  is  recorded  a  total  of  170 
roosts  of  varying  size.  This  shows  the  areas  in  which  a  rather 
restricted  migratory  movement  has  assembled  a  large  part 
of  the  crow  population  of  North  America.  East  of  the  Appa- 
lachians and  grouped  on  the  lower  watersheds  of  the  Poto- 
mac,   Susquehanna,.  Delaware,    Hudson,    and    Connecticut 


90         Yearbook  of  the  Department  of  Agrieviiurs. 

Rivers  are  many  of  the  most  populous  roosts,  some  of  which 
are  reported  to  contain  over  100,000  birds.  Here  the  open 
water  maintained  by  most  of  these  streams  throughout  ^le 
winter,  together  with  the  extensive  tidal  flats  within  easy 
reach  of  these  rendezvous,  assures  the  crows  of  a  fairly 
ample  supply  of  food.  In  the  Middle  West  a  greater  area 
of  favorable  winter  habitat  has  permitted  the  birds  to  estab- 
lish their  roosts  over  a  much  broader  area.  As  in  the  East, 
the  winter  crows  of  the  Mississippi  Valley  have  selected  a 
region  well  supplied  with  their  customary  winter  food. 


Fio,  1. — Map  ibowlng  l< 

Here  the  roosts  of  greatest  size  are  found  in  southern  Indi- 
ana, central  Illinois,  and  westward  along  the  Missouri  Civer, 
while  eastern  Kansas  and  nortliern  Oklahoma  also  support 
vast  numbers.  During  fall  and  early  spring  the  northern 
States  from  Maine  west  to  the  Phiins  harbor  many  migrants, 
and  these  form  at  times  temporary  I'oosts  of  considerable 
size.  From  December  to  the  middle  of  February,  how- 
ever, the  birds  which  frequent  these  States  are  compara- 
tively few  in  number  and  their  roosts  seldom  contain  over 
a  few  hundred  individuals.  The  more  important  of  these 
are  located  along  the  coast  of  Maine  and  in  west  central  New 
York  in  the  vicinity  of  Seneca  and  Cayuga  Lakes.  In  the 
South  the  largest  colonics  are  found  along  the  Atlantic  and 
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Gulf  coasts,  and  are  probably  made  up  of  birds,  resident  in 
southern  States,  which  have  congregated  at  favorable  spots. 
Fish  crows  often  form  the  bulk  of  the  population  of  southern 
roosts,  and  in  fact  are  common  in  colonies  as  far  north  as 
Maryland.  On  the  Pacific  coast,  owing  probably  to  the 
milder  winter  climate,  the  roosts  are  found  at  higher  lati- 
tudes, the  coastal  region  about  Puget  Sound  being  an  area 
particularly  well  supplied. 

CROW  ROOSTS  KNOWN  TO  HAVE  BEEN  OCCUPIED  IN  THE 

WINTER  OF  1911-12. 

As  a  means  of  presenting  such  additional  information 
about  winter  roosts  as  could  not  be  shown  on  the  map  (fig.  1 ) , 
the  following  tabulation  will  be  of  interest.  In  pre- 
senting it,  attention  must  be  called  to  the  fact  that  in  most 
cases  the  number  of  birds  recorded  is  a  mere  guess  by  the 
observer.  Some  of  these  estimates  are  obviously  exagger- 
ated. On  the  other  hand,  many  records  of  small  groups 
of  crows  (50  to  100),  especially  in  northern  States,  have 
not  been  noted.  This  list  must  not  be  considered  in  any 
way  a  census  of  the  winter  crow  population  of  the  United 
States,  as  there  doubtless  are  many  roosts  which  have  not 
been  recorded. 

Arizona :  Santa  Catallna  Mountains. 
California : 

Monterey.    500  birds. 

Petaluma.    Large  numbers  on  5  to  10  acres  of  eucalyptus  grove. 
Colorado :  Beulah.     Several  hundred  on  100  acres  of  fir  and  spruce  on 

"  Old  Craggy."    Not  used  every  winter. 
Connecticut : 

Bethel. 

Cedar  Mountain,  near  Hartford.    3,000  on  2  acres  of  hemlock  grove. 

Jewett  City.     600  birds. 

New  Britain.    Thousands  on  350  acres. 

Norwich.     2,000  to  3,000  in  pine  and  hemlock. 

Plainvme. 

Redding.    2,000  on  1^  acres  on  southern  slope  of  mountain. 

Ridgefield.     Large  numbers. 

Wethersfield.    Thousands  of  birds  in  cedars. 

Windsor  Locks.    500  on  2  acres  of  maple,  oak,  hickory,  chestnut, 
and  pine. 
Delaware : 

Milford.    1,000  to  8,000  on  25  acres  of  swamp. 

Wilmington. 


92  Yearbook  of  the  DepairtmerU  of  Agriculture. 

District  of  Columbia:  Wooilridjse  (near  Langdon).     20,000  to  30,000 
on  10  to  15  acres,  mainly  pine. 

Florida : 

De  Funiak  Springs.    Few  birds  in  shortleaf  pines  in  swamps. 
Orange  Lake.     30.000  on  36  acres   (on  island).     These  are  fish 

crows. 
St.  Marks. 

Georgia : 

Athens.    Two  roosts,  100  and  200  each,  in  pine  and  oak. 

Augusta.    Thousands  on  50  to  100  acres  of  gum  swamps  and  rice 

fields. 
St.  Marys.    Many  thousands  on  10  to  20  acres  of  cedars  in  river 

swamp. 

Illinois: 

Auburn.    S.OOO  on  10  acres  of  walnut  grove. 

Champaign  County.     10.(K)0  to  12,000  in  "  Bowse's  Groye." 

Dudley.    Large  numbers. 

Henry.     Two  roosts,  4(X»  and  1,0(X)  each  on  3  acres. 

Joliet.     200  on  204  acres. 

Newman.     Thousands  of  binls. 

New  Windsor.     l.(KK)  in  oak  and  other  hardwood  trees. 

Ottawa.    Thousands  on  4  acres  of  pine. 

Kockford.     Birds  on  2  or  8  a<'n»s  of  second-growi:h  oak. 

Springfield.     Several  roosts  consisting  of  large  numbers. 

Vermillion  County. 

Indiana : 

A  mo.     3(K)  on  8  acres  of  second-growth  timber. 

Asbury  Chapel  (near  Bicknell).    500  to  1,000  in  c*edars. 

Berne.    Large  numbers. 

Boston.     3,000  on  3  acres. 

Evansville.     Birds  in  willows. 

Greencastle.     Large  numbers. 

(ireenfield.     Several  hundred  thousand  on  5  to  10  acres  of  elm, 

soft  maple,  and  oak. 
Lyons.     1,000  to  2,000  on  100  acres. 
Mitchell.    Thousands  of  birds. 
Monon.     Thousands  of  birds. 
Richmond.     10,000  to  50.000  on  5  acres. 
Kushville.     3,000  on  40  acres. 
Kussellville.     A  few  thousand  on  10  acres  of  low  growtb  elm, 

basswood,  and  beech. 
Springville.     Thousands  on  2  acres.    On  island. 

Iowa : 

Clarinda.     1,000  bird.s. 
Modale.     Million  birds    (?).* 


^  The  question  is  the  writer's. 
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Onawa.    Tens  of  thousands  of  birds  on  bar  land  In  cottonwoods 
and  willows. 

Pioneer.     1,000  birds. 

Salix,  Woodbury  County. 

Springdale. 

West  Branch, 
msns: 

Clinton.     500  birds. 

Glrard.     Large  numbers  on  2  square  miles  of  eatalpa  grove. 

I^bette  (younty. 

Ijawrence.     7,000  to  10,000  on  40  acres  of  oaks. 

Maize.    6,000  to  10,000  in  cottonwoods. 

Onaga.    Two  roosts.    200  and  400  in  walnut  trees. 

Wichita.     Several  roosts.     500  to  2,000  on  one-half  to  4  acres  of 
cottonwoods. 
Kentucky : 

Guthrie.    Thousands  of  birds  in  cedars  and  oaks. 

Harrodsburg.     Large  numbers. 

I^exington.     Several  roosts,  2,000  to  5,000  each. 

Versailles.     1,000,000  birds  (?).^ 
Louisiana : 

Avery  Island.     Several  roosts,  a  few  thousand  each,  in  live  oak, 
sweet  gum,  and  wax  myrtle. 

Baldwin.     Birds  on  3  acres  of  oaks  and  pecans. 

Mansura.    Thousands  of  birds  on  1  square  mile  of  willows  in 
lake. 
Maine : 

Bowdoinham.    Birds  on  the  coast. 

Farmington. 

Mount  Desert  Island.     A  few  birds. 

Pine  Point. 
Maryland : 

Avondale  (Carroll  County).     50,000  birds. 

Halethorp.     50,000  to  60,000  birds. 

HilFs  Bridge,  near  Upper  Marlboro.     Birds  on  200  acres  of  pines. 

Laurel. 

Liverpool  Point.     1,000  birds. 
Ma.Hsachusetts : 

Crow  Point  (Plymouth  County). 

Framingham.     500  ^irds. 

Gloucester.     Large  numbers  in  white  pines. 

Hampden.    2,000  in  mixed  growth  of  trees. 

Ipswich.     Several  hundred  per  acre  on  a  few  acres  of  pines. 
Michigan : 

Kalamazoo.    500  birds. 

Rockford.     Birds  on  4  acres  of  oaks  and  pines. 

Wayne,  Wayne  County.    300  birds. 

Wayne  County.    200  in  evergreens. 

^The  question  is  the  writer's. 
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Mississippi :  Muldon.    Several  thousand  birds. 
Missouri : 

Billings.    Millions  of  birds  (?).^    In  timber  and  old  cornfield. 

Bucklin. 

Corning.     1,500  on  1,000  acres  of  willows  on  sand  bar  in  river. 

Iberia.    Birds  in  oaks. 

La  Grange.    Not  a  large  number  of  birds.    On  islands  in  river. 

New  Haven.    1,200  on  4  to  8  acres  of  willows  and  box  elders  on 
an  island. 

Springfield. 
Nebraska : 

Lincoln.     Several  roosts  of  several  thousands  each  on  10  acres. 

Linwood.     600  to  700  birds. 

Omaha. 

Peru.     100  in  willows  on  bank  of  river. 

Pleasant  Dale.    Birds  on  6  to  7  acres. 

Republican  River.    Several  hundred  in  cottonwoods  and  willows. 
New  Hampshire:  Barrington  (Strafford  CJounty).    1,000  in  white  pine 

grove  in  valley. 
New  Jersey : 

Bernardsville.    Thousands  of  birds. 

Princeton. 

Ringoes.    Tens  of  thousands  of  birds  on  20  acres. 

Salem.    25,000  on  20  to  30  acres  of  oaks. 

Yorktown.    Thousands  of  birds. 
New  York : 

Auburn.     Large  numbers  of  birds. 

Ballston  Lake,  Saratoga  County.    300  to  500  birds. 

Bergen. 

Gardiners  Island.    300  to  2,000  in  mixed  woods. 

Ithaca.    Birds   in   three   roosts,   aggregating  2,000  to   2,500,   In 
junipers. 

Kinderhook.    Birds  on  5  to  10  acres  of  hemlocks. 

Lisle.     Birds  in  beeches. 

Mount  Sinai,  Long  Island.     Several  hundred  birds  in  cedars. 

Pattersonville.     Thousands  of  birds  in  evergreens. 

Rochester.     A  small  number  of  birds. 

Schenectady.     75,000  in  low  pines. 

Varick,  Seneca  County. 

West  Point.     Several  thousand  birds. 
North  Carolina : 

Mayodau.     Thousands  of  birds. 

Old  Currituck  Inlet. 

Swan  Island.    5,000  birds ;  another  estimate,  10,000  birds. 
Ohio  : 

Bridgeport.    1,000  on  3  acres  of  bushes  covered  with  grapevines. 

Dayton.     Many  hundred  birds. 

Oberlln.     Several  thousand  birds. 

^The  question  is  the  writer's. 
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Oklahoma : 

Fairland.     Two  roosts,  300  and  500  birds,  respectively.  In  oaks. 

Klnnlson.    Multiple  millions   (?)/ 

Otoe.     Three  large  roosts. 

Stillwater.    A  few  large  flocks. 
Oregon :  Salem.     Several  roosts  of  100  to  200  birds  In  fir. 
Pennsylvania : 

Bensalem  (Bucks  Ck)tinty). 

Buckingham.    300  to  500  on  5  acres  of  chestnuts  on  sandy  ridge. 

CJoatesville.    Many  thousand  birds  on  8  to  10  acres  of  chestnuts 
and  oaks. 

Doylestown.    25,000  to  30,000  birds ;    another  estimate,  10,000  In 
oaks  and  chestnuts  on  hilltop. 

King  of  Prussia. 

Lincoln  University,  Chester  CJounty.    Large  numbers  of  birds. 

Mountvllle.     1,000  birds. 

Radnor. 

Shawnee  on  Delaware.    Thousands  of  birds  on  2  acres  of  hemlocks 
and  pines. 

Shepherdstown.    2,000  birds. 
Rhode  Island:  Prudence  Island.     Several  hundred  birds  on  18  to  20 

acres  of  maples  and  birches. 
South  Carolina :  Ashley  River,  near  Charleston.    2,000  to  3,000  birds 

in  pine  woods  on  island  in  marsh. 
Tennessee : 

Columbia.    Birds  in  cedars. 

Knoxville   (south  of).    Tens  of  thousands  on  small  acreage  of 
cedars  and  pines. 
Texas :  Waco.    1,(X)0  In  cottonwoods. 
Vermont : 

Burlington.     Several  hundred  on  5  to  8  acres  of  white  pines. 

Vergennes.    A  few  birds  in  evergreens. 
Virginia : 

Leesburg.    2,000,000  to  20,000,000  birds  (?)*  In  second  growth  of 
hardwood. 

Newport  News.    Birds  on  10  acres  of  pines. 
Washington : 

Belllngham.    Birds  In  firs,  cedars,  and  alders. 

Camas.    Thousands  of  birds  In  numerous  roosts  among  fir  timber. 

Cohasset  Beach  (Chehalls  0)unty).    150  to  200  birds  in  spruces. 

Seattle.    Many  birds  in  wooded  swamp. 
West  Virginia : 

Bens  Run.    300  to  5(X)  principally  in  yellow  pines. 

Letart. 

Parkersburg.     Several  hundred  birds. 

^The  question  is  the  writer's. 
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Wisconsin : 

Grenoa  Junction.    Thousands  of  birds  in  oaks  and  birches. 
Oconomowoc.    Tliousands  of  birds  in  tamarack  swamp. 
Pewaukee.    2,000  to  3,000  on  30  acres. 

WINTER  FOOD  OF  CROWS. 

Aside  from  the  purely  ornithological  interest  which  th 
wonderful  gatherings  of  crows  possess,  considerable  eco- 
nomic importance  is  attached  thereto.  As  in  the  case  oi 
some  other  highly  gregarious  species,  the  damage  inflicted 
is  upon  a  restricted  area.  Frequently  only  a  farm  or  two 
will  lose  heavily  and  at  times  a  single  field  will  be  stripped, 
while  surrounding  areas  remain  untouched.  It  is  fortunate 
indeed  that  crows  do  not  gather  in  such  compact  hordes  for 
the  express  purpose  of  feeding ;  little  would  then  be  left  ol 
outstanding  corn  shocks ;  straying  poultry  would  pay  dearljf 
for  their  liberty ;  and  even  larger  farm  animals  might  suffei 
from  the  combined  attacks  of  hungry  thousands.  But  even 
as  it  is,  in  some  sections  there  is  just  cause  for  complaint 
in  the  vicinity  of  these  roosts.  This  is  especially  true  in 
sevei'e  weather  or  on  dark,  gloomy  days,  when  the  bird£ 
wander  but  little  from  their  favorite  rendezvous,  so  that  the 
farms  of  the  immediate  vicinity  are  compelled  to  support 
an  abnormal  number.  Damage  is  greatest  in  autunm  and 
early  winter,  when  considerable  shocked  com  is  available 
In  regions  w^here  sorghums  are  raised  extensively,  as  in 
Kansas  and  Oklahoma^  the  damage  is  at  times  great. 

A  very  good  idea  of  the  winter  food  of  the  crow  has  beeo 
derived  from  examination  by  the  Biological  Survey  of  hun- 
dreds of  stoinaclis  and  also  from  the  debris  composed  oJ 
undigested  matter  found  in  quantities  at  large  roosts  (PI 
III).  From  the  beginning  of  October  to  the  end  of  Feb- 
ruary animal  food  comprises  less  than  18  per  cent  of  the 
total.  Several  of  the  important  ingredients  are  strongly 
indicative  of  the  acjuatic  environment  in  which  these  birdc 
are  found  so  commonly  during  the  colder  months.  Craw- 
fish, mollusks,  remains  of  dead  fish,  and  carrion  of  all  sortfi 
are  regular  items  of  diet.  The  crow's  consumption  of  these 
may  be  considered  to  be  of  a  neutral  or  slightly  beneficial 
nature.  In  late  fall  and  early  winter  grasshoppers  are 
eagerly  sought,  and  in  sections  where  the  young  of  certain 
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Plate  III. 


Fig.  1.— Crow  Pellets. 
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These  consist  of  masses  of  undigested  food  and  are  disgorged  in  great  numbers  at  winter 

roosts. 


Fig.  2.— Characteristic  Ingredients  of  Crow  Pellets. 
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Collected  at  the  Woodridge,  D.  C,  roost  in  Februarj',  1912.  Included  are  the  wing  covers 
of  clover-leaf  weevils,  fragments  of  crawfish,  land  and  marine  mollu^sks,  bones  ofa  small 
rodent,  fragments  of  larger  ))ones  (carrion),  nulls  of  com  and  wheat,  seeds  of  grcenbrier, 
sour  gum,  (lowering  dogwood,  poisonous  and  nonpoisonous  simiac,  wild  grape,  knotweed, 
an  acorn,  and  gravcL 
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•e  to  be  found  throughout  the  colder  months  their 
ippear  in  the  stomach  contents  of  crows  the  year 
3mall  mammals  up  to  the  size  of  a  cottontail,  an 
1  chicken  or  wild  bird,  and  a  small  proportion  of 
ng  insects  of  various  orders  fill  out  the  scanty 
let 

ly  speaking,  corn  comprises  about  half  of  the  crow's 
ing  the  winter  months — a.  startling  quantity  when 
d  in  the  abstract,  and  were  it  not  possible  to  inter- 
percentage  properly,  the  case  of  the  crow  would  be 
1  hopeless  on  this  score  alone.  Most  of  this  corn, 
is  consumed  during  December  and  January,  when, 
ssed,  the  birds  are  forced  to  forage  diligently  for 
ay  kernel  of  waste  grain.  Much  of  the  corn  taken 
ne  may  be  classified  under  this  head.  In  our  South- 
es,  where  shocked  corn  may  frequently  be  found 
in  fields  throughout  the  winter,  losses  from  crows 
ipecially  when  the  shocks  are  not  well  built  and 
ed. 

d  fruits  and  seeds  the  crow  consumes  a  variety  dur- 
oldor  months.  These  constitute  fully  a  fifth  of  his 
food,  and  in  regions  where  waste  com  can  not  be 
furnish  the  main  food  supply.  Among  these  are 
)as  nonpoisonous  sumacs,  poison  ivy,  poison  oak, 
sr,  pokeberry,  bayberry,  dogwood,  sour  gum,  wild 
nd  acorns. 

those  of  many  of  the  more  granivorous  species,  as 
and  gallinaceous  birds,  crows'  stomachs  are  not 
the  grinding  and  assimilation  of  hard  substances. 
intiy  the  food  value  of  many  of  these  wild  fruits 
len  the  soft  outer  portion  has  been  removed.  To 
Fen  this  process  of  grinding,  we  find  that  crows 
large  quantities  of  sand  and  gravel.  After  a  quan- 
ich  fruit  has  been  eaten  and  the  digestible  portions 
ed,  the  remains  are  disgorged.  This  disgorged  ma- 
lally  assumes  an  elliptical  or  spherical  form  similar 
illets  ejected  by  birds  of  prey.  The  disintegrated 
of  countless  numbers  of  these  pellets,  the  accumu- 
:ta  of  thousands  of  birds,  form  a  deposit  of  some- 
inch  or  more  in  depth  at  long-established  roosts. 
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SEED  DISTRIBUTION. 

The  fact  that  embryos  of  disgorged  seeds  are  seldom  in- 
jured and  that  a  large  part  of  those  ejected  are  capable 
of  germination,  brings  up  an  important  economic  problem — 
that  of  the  distribution  of  seeds  by  birds.  Birds  generally 
are  recognized  as  one  of  the  potent  factors  in  the  extension 
and  perpetuation  of  our  plant  life,  and  when  the  seeds  of 
valuable  trees  and  shrubs,  or  even  those  of  harmless  plants, 
are  involved  the  birds  no  doubt  are  performing  a  valuable 
service.  On  the  other  hand,  the  dispersal  of  seeds  of  the 
poisonous  varieties  mentioned  must  be  considered  undesirable. 

In  the  case  of  the  crow  the  danger  of  introduction  of  these 
weeds  is  of  course  greatest  in  the  immediate  vicinity  of 
winter  roosts.  A  series  of  nine  pellets  gathered  at  ouc  of  the 
former  roosts,  near  St.  Louis,  and  examined  by  the  writer, 
contained  an  average  of  36  seeds  of  poison  ivy  or  poison 
sumac  for  each  pellet.  Along  with  these  were  seeds  of  non- 
poisonous  sumac,  grapes,  dogwood,  hackberry,  a  wild  bean, 
and  a  buckthorn.  A  mass  of  material  gathered  at  a  roost 
near  Baltimore  contained  156  seeds  of  poison  ivy  and  sumac, 
estimated  to  be  25  per  cent  of  the  bulk  of  the  pellets.  These 
also  contained  11  seeds  of  nonpoisonous  sumac,  6  of  green- 
brier,  4  of  juniper,  and  1  of  hackberry.  Mr.  W.  L.  McAtee, 
of  the  Biological  Survey,  has  informed  the  writer  that  at 
the  roost  formerly  located  at  Woodridge,  near  Langdon, 
D.  C,  he  recorded  the  following  species  of  plants  in  such 
abundance  as  to  justify  the  belief  that  they  had  sprouted 
from  seeds  brought  there  by  crows :  Poison  ivy,  poison  sumac, 
flowering  dogwood,  sour  gum,  arrowwood,  and  frost  grape. 
He  also  stated  that  in  1  square  yard  there  were  51  plants  of 
poison  ivy.  In  fact,  wherever  a  crow  roost  has  been  estab- 
lished for  a  period  of  years  a  substantial  growth  of  one  or 
more  of  their  characteristic  food  plants  is  bound  to  result, 
provided,  of  course,  such  other  factors  as  soil,  moisture, 
exposure,  etc.,  are  favorable. 

That  this  is  only  a  portion  of  such  material  scattered  by 
these  •  irds  there  can  be  little  doubt.  Ranging  as  they  do  for 
many  miles  from  their  roosts  during  the  day,  the  ejecting  by 
crows  of  seeds  of  poisonous  plants  at  widely  scattered  places 
is  a  more  serious  problem  than  is  that  presented  at  the  roosts, 
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where  the  growth  of  the  plants  is  confined  to  a  limited  area, 
At  the  same  time  the  conditions  about  the  roosts  are  very 
often  unfavorable  .to  the  growth  of  such  seeds,  as  would  be 
the  case  in  the  dense  stands  of  pine  so  frequently  chosen, 
while  the  seeds  dropped  at  various  feeding  places  during  the 
day  have  a  much  better  chance  to  sprout. 

Although  it  must  be  admitted  that  any  agency  aiding  in 
the  reproduction  of  poisonous  plants  should  not  receive 
encouragement,  it  will  be  well  before  passing  judgment  on 
the  crow  to  notice  other  factors  working  toward  the  same 
end.  The  records  of  bird  stomachs  examined  by  the  Bio- 
logical Survey  show  that  no  less  than  65  species  of  birds 
feed  on  poisonous  species  of  ivy  and  sumac.  Many  of  these, 
considered  among  our  most  beneficial  birds,  possess  the  same 
objectionable  habit  of  disgorging  noxious  seeds  of  which 
the  crow  has  been  accused.  In  several  cases  also  the  per- 
centage of  such  food  eaten  by  these  birds  exceeds  that  of  the 
crow.  To  attempt  to  restrict  the  spread  of  poison  ivy  and 
poison  oak  by  a  war  of  extermination  upon  the  crow  would 
be  akin  to  an  effort  to  check  the  chestnut-blight  disease  by 
exterminating  all  bird  life.  In  each  case  there  are  many 
other  agencies  producing  the  same  results,  so  that  the  elimi- 
nation of  one  only  would  have  no  appreciable  effect.  At  the 
same*  time  it  may  be  mentioned  that  poison  ivy  readily 
reproduces  itself  through  its  roots  and  often  spreads  over 
considerable  areas  in  spite  of  vigorous  efforts  to  extermi- 
nate it 

CONCLUSION. 

Ornithologically,  aside  from  all  economic  consideration  of 
good  or  harm  arising  from  the  gathering  of  immense  num- 
bers of  crows,  a  winter  crow  roost  must  be  regarded  as  one 
of  the  most  wonderful  of  bird  phenomena  still  existing  in 
close  proximity  to  large  cities.  In  many  instances  the  lines 
of  flight  pass  daily  over  metropolitan  districts  during  the 
winter  months,  yet  only  an  extremely  small  proportion  of 
the  populace  realizes  their  significance.  In  the  immediate 
vicinity  of  the  roosts  the  gathered  thousands  seldom  fail  to 
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incite  the  latent  instincts,  so  frequently  present  behind  the 
shotgun,  to  kill  for  the  mere  sake  of  killing,  regardless  of 
whether  the  birds  may  be  doing  good  or  harm.  The  easy 
pot  shot  at  hundreds  of  closely  perched  birds  is  a  chance 
that  few  gunners  seem  able  to  resist.  But  the  fact  that  these 
birds  have  maintained  this  interesting  habit  even  in  the  face 
of  constant  persecution  over  a  period  of  many  years  bids 
fair  to  insure  its  continuance  as  long  as  crows  remain  abun- 
dant. 

Economically  the  roosting  habit  is  of  considerable  im- 
portance, inasmuch  as  it  results  in  the  gathering  of  thou- 
sands of  individuals  of  a  species  possessing  some  harmful 
traits.  Fortunately  the  clans  do  not  assemble  for  the  pur- 
pose of  feeding;  but  even  as  it  is,  large  numbers  of  crows 
ofttimes  forage  together  on  comparatively  small  areas  in 
the  vicinity  of  roosts.  Harm  is  then  almost  sure  to  be  done 
to  crops  which  may  still  be  in  the  field.  Under  such  circum- 
stances vigorous  and  concerted  action  by  all  farmers  in  the 
vicinity  appears  to  be  the  only  recourse.  A  roost  attacked 
for  several  successive  nights  by  a  number  of  gunners  is 
almost  certain  to  be  deserted,  and  the  occupants  will  move  on. 
As  an  agency  working  toward  the  extensive  distribution  of 
noxious  seeds  the  crow  roost  itself  can  not  be  regarded  in  the 
serious  light  in  which  some  writers  have  portrayed  it.  Much 
greater  harm  would  result  if  the  multitudes  of  crows  passed 
the  night  individually  or  in  small  flocks  at  various  scat- 
tered places,  as  do  so  many  other  birds  which  feed  exten- 
sively on  the  same  seeds.  All  things  considered,  the  habits  of 
our  crows  during  the  colder  months  are  largely  neutral  ex- 
cept in  localities  where  in  late  autumn  such  crops  as  corn 
and  sorghum  may  be  subject  to  attack.  The  crow  offsets 
these  losses  to  a  large  extent,  however,  by  its  consumption 
of  grasshoppers. 


HOW  ENGINEERING  MAY  HELP  FARM  LIFE. 

By  E.  B.  McCoBMiCK,  Chiefs  Division  of  Rural  Engineering, 
Office  of  Public  Roads  and  Rural  Engineering. 

INTRODUCTORY. 

FARMING  operations  in  the  United  States  are  being 
gradually  put,  either  consciously  or  unconsciously,  on  a 
basis  similar  to  that  existing  among  manufacturing  organ- 
izations. 

In  the  day  of  "  dollar  land  "  and  virgin  soil  the  investment 
represented  was  so  small  that  a  farmer  was  securing  a  reason- 
able return  on  his  capital  and  labor  if  he  made  no  more  than 
a  comfortable  living  for  himself  and  family.  The  richness 
of  the  soil,  however,  made  it  very  probable  that  a  return  con- 
siderably in  excess  of  this  figure  would  be  secured,  even  with- 
out the  use  of  improved  methods  and  equipment.  But  the 
present  price  of  land  is  such  that  to  secure  a  return  on  the 
capital  value  it  is  necessary  not  only  to  obtain  and  maintain 
the  maximum  output  but  to  do  so  at  a  minimum  cost.  This 
problem,  expressed  in  terms  of  the  factory  manager,  is — 

to  increase  the  quantity  of  production  without  decreas- 
ing quality,  to  reduce  the  shop  cost  per  unit  of  product  to 
the  minimum,  and  to  decrease  the  overhead  to  the  lowest 
possible  amount  that  will  admit  of  efficiency  of  operation. 

The  production  may  be  increased  in  quantity  in  one  of 
several  ways:  First,  by  increasing  the  force  of  workmen 
and  the  working  hours  per  day;  second,  by  improved  ma- 
chinery and  equipment ;  third,  by  rearrangement  of  plant  to 
permit  ease  and  rapidity  of  operation;  fourth,  by  improv- 
ing the  working  conditions  to  such  an  extent  that  a  greater 
production  per  workman  per  day  will  be  secured.  Shop 
cost  in  most  cases  can  be  reduced  only  by  securing  an  in- 
creased output  per  workman  per  day.  In  order  to  secure 
this  result,  it  may  and  probably  will  be  necessary  to  install 
some  improved  machinery  and  to  better  the  working  con- 
ditions. The  overhead  charges  can  be  reduced  only  by  a 
careful  and  accurate,  though  not  necessarily  intricate,  sys- 
tem of  cost   accounting  that  will  detect  unnecessary   and 
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unprofitable   operations,   equipment,   superintendence,   and 
investments. 

The  first-mentioned  method  of  increasing  production— 
that  of  increasing  the  force  employed  and  the  working 
hours  per  day — was  the  one  formerly  in  vogue  in  manu- 
facturing plants.  In  most  industries,  happily,  it  is  now 
relegated  to  the  scrap  heap,  and  revived  only  for  occasional 
use  when  there  is  an  unexpected  temporary  demand  for  in- 
creased production  which  can  not  be  met  in  sufficient  time 
by  one  of  the  other  methods,  and  which  is  so  temporary 
in  its  nature  that  it  is  unprofitable  to  make  the  necessary 
rearrangements  to  put  one  of  the  other  methods  in  force. 

As  in  the  case  of  the  manufacturer,  so  with  the  farmer,  it  is 
the  other  three  methods  of  increasing  production  which  are 
most  vital,  and  it  is  here  that  the  engineer  can  be  of  material 
assistance  to  the  farmer.  The  economical  and  comprehen- 
sive use  of  machinery  of  various  types ;  the  arrangement  and 
grouping  of  farm  buildings  and  structures,  as  well  as  the 
construction  of  individual  buildings;  the  development  of 
natural  resources  for  furnishing  power,  as  a  substitute  for 
manual  and  animal  labor  now  employed  at  considerable  in- 
convenience and  excessive  overhead  cost;  these  are  among 
the  various  lines  of  activity  in  which  the  specialized  knowl- 
edge and  experience  of  the  engineer  may  be  highly  useful  in 
connection  with  farming  operations.  It  must  be  clearly 
understood  that  this  character  of  assistance  does  not  in  any 
way  duplicate  or  antagonize  regular  farming  operations,  such, 
as  the  character  of  crops  to  be  grown,  the  method  of  tillage 
to  be  employed,  and  the  fertilizer  to  be  used,  which  lie  within 
the  province  of  the  trained  farmer  or  agricultural  specialist. 

Aside  from  the  material  phases  of  this  engineering  service, 
a  consideration  of  first  importance  is  that  the  engineer  can  be 
helpful  in  securing  for  the  farmer  those  conveniences  and 
comforts  of  home  life  which  are  now  possessed  by  the  city 
dweller. 

MACHINERY. 

Leaving  out  of  consideration  the  business  of  truck  farming 
and  other  special  branches,  it  is  necessary  for  the  average 
farmer  to  till  a  considerable  acreage  if  he  is  to  secure  more 
than  a  bare  livelihood  for  himself  and  family.    This  can  not 
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be  done  profitably  without  the  use  of  the  requisite  amount 
of  suitable  machinery.  What  will  be  the  amount  and  char- 
acter of  machinery  required  will,  of  course,  vary  with  the 
conditions.  The  readiness  with  which  the  farmer  has  grasped 
the  possibilities  of  increased  returns  by  extending  his  acreage 
and  employing  necessary  machinery  has  led  to  the  develop- 
ment in  the  United  States  of  a  manufacturing  industry  that 
is  one  of  the  largest  m  the  country.  Much  of  the  product 
turned  out  by  this  industry  is  remarkable  both  for  its  effect- 
iveness and  its  Ipw  cost  to  the  consumer.  As  in  any  other 
industry,  however,  there  is  a  certain  percentage  of  the 
product  that  is  of  an  inferior  quality,  built  to  sell  rather 
than  to  use,  and  although  it  may  in  some  cases  be  sold  at  a 
lower  price  than  the  well-built  apparatus,  it  is,  because  of  its 
inferiority,  exorbitant  in  cost  Furthermore,  a  particular 
type  of  machinery  may  prove  admirably  adapted  for  cer- 
tain operations  in  a  given  locality,  but  may  not  prove  the 
most  desirable  for  use  under  different  conditions.  While 
the  types  may  be  approximately  the  same,  there  may  be  cer- 
tain radical  differences  in  design  or  construction  which  render 
one  machine  better  for  certain  conditions  than  others.  To 
cull  out  the  inferior  machines  and  to  perform  the  more  diffi- 
cult task  of  selecting  from  among  the  good  ones  those  best 
adapted  for  any  given  purposes,  requires  a  knowledge  of 
machinery  and  engineering  greater  than  that  usually  acquired 
without  special  training. 

A  concrete  example  of  the  decision  a  farmer  is  called 
upon  to  make  in  selecting  machinery  is  shown  when  one  con- 
siders the  methods  of  rating  horsepowers.  The  horsepower 
of  a  steam  engine  is  stated  in  terms  of  the  average  steam  pres- 
sure in  the  cylinder,  the  number  of  revolutions  of  the  engine, 
the  length  of  the  stroke,  and  the  piston  area,  the  result  being 
expressed  as  "  indicated  horsepower.''  This  method  of  rating 
does  not  take  into  consideration  the  losses  that  occur  between 
the  cylinder  and  the  belt  wheel,  and  consequently  a  10-horse- 
power  steam  engine  will  not  deliver  10  horsepower  to  the  belt 
wheel  when  running  under  normal  conditions  of  steam  pres- 
sure and  speed.  On  the  other  hand,  the  gas  engine  is  rated 
ordinarily  in  terms  of  the  brake  horsepower,  which  is  the 
horsepower  delivered  to  the  belt.  Owing  to  the  fact,  how- 
ever, that  a  gas  engine  has  one  definite  speed  and  definite 
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horsepower  at  which  it  is  most  economical  and  which  it  can 
not  exceed  to  any  appreciable  extent,  it  has  been  the  policy 
of  some  gas-engine  manufacturers  to  underrate  the  horse- 
power of  the  engine,  thus  leaving  a  margin  of  safety  for  over- 
loading ;  other  manufacturers  of  gas  engines  rate  the  horse- 
power at  exactly  what  the  brake  test  shows;  and  still  others 
overrate  the  horsepower  of  the  engine.  It  is  therefore  very 
difficult  to  select  an  engine  of  the  desired  capacity  from  the 
ratings  of  the  manufacturers.  Another  point  that  enters 
in  to  add  to  the  confusion  is  the  fact  that  a  steam  engine  re- 
sponds very  readily  to  overload  conditions  and  may  be  called 
upon  to  perform  as  high  as  60  per  cent  in  excess  of  its  rated 
capacity,  while  the  gas  engine  does  not  possess  this  elasticity 
and  can  not  be  relied  upon  to  perform  work  in  excess  of  its 
normal  horsepower. 

When  it  comes  to  the  selection  of  an  engine  to  operate 
certain  machines,  or  the  selection  of  a  machine  of  suitable 
size  for  an  engine  already  in  operation,  the  confusion  be- 
comes still  greater,  as  there  is  even  less  uniformity  in  the 
method  of  rating  horsepower  required  to  operate  such  ma- 
chines as  feed  gi'inders,  ensilage  cutters,  pumps,  etc.  The 
figures  published  are  likely  to  be  those  obtained  either  by 
estimation,  calculation,  or  shop  test,  the  latter  method,  of 
course,  being  more  accurate;  but  even  that  does  not  take 
into  consideration  the  conditions  the  machine  will  meet  in 
the  field.  Other  factors  that  the  engineer  will  take  into 
consideration  in  proportioning  outfits  are  those  of  the  prob- 
able losses  occurring  between  the  engine  and  the  machine 
operated,  such  as  belt  slip,  lack  of  alignment,  etc.,  and  the 
likelihood  of  the  engine  being  called  upon  to  perform  for 
a  short  period  work  considerably  in  excess  of  that  normally 
required  of  it. 

Agricultural  machinery  has  necessarily  been  developed 
from  two  standpoints:  First,  that  of  the  farmer,  to  keep 
the  cost  down ;  second,  that  of  the  reputable  manufacturer, 
to  turn  out  the  most  efficient  machine  possible.  These  view- 
points are  to  a  certain  extent  antagonistic;  they  should  be 
reconciled  with  the  one  view  of  producing  the  most  efficient 
machine  possible  at  the  lowest  consistent  price.  The  rea- 
sonableness of  the  price  should  be  gauged,  not  by  the  first 
cost,  but  by  the  return  on  the  investment,  which  perforce 
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includes  the  amount  of  time  during  which  the  machinery 
lies  idle.  In  establishing  and  maintaining  such  a  standard 
the  engineer  can  be  of  inestimable  value  through  his  work 
as  a  mediator  between  the  farmer  and  the  manufacturer. 
Certain  standards  may  be  established  for  output  of  the  dif- 
ferent machines,  and  the  established  price  for  such  ma- 
chines will  then  be  that  at  which  the  manufacturer  best 
equipped  to  make  them  can  turn  out  the  necessary  number 
to  meet  the  demand.  Unless  his  price  can  be  met  by  the  other 
manufacturers  they  must  either  go  out  of  business  or  rely 
for  their  trade  on  the  uninformed  farmer  who  by  the  pur- 
chase of  these  high-priced  machines  immediately  becomes 
handicapped  in  his  competition  with  his  neighbors. 

ARRANGEMENT  OF  FARM  PLANT. 

The  modem  manufacturing  plant  is  so  located,  arranged, 
and  constructed  that  the  particular  product  it  manufactures 
progresses  from  the  raw  material  on  through  the  different 
operations  in  a  regular  order.  There  is  no  doubling  back 
upon  itself  during  its  progress,  and  every  effort  is  made  to 
secure  convenience  and  rapidity  in  the  process.  No  two 
plants,  however,  will  be  exactly  alike,  even  though  manufac- 
turing the  same  product,  because  the  factors  of  site,  switch- 
ing facilities,  locality,  nature  of  labor  available,  and  source 
of  power  all  enter  in  to  modify  the  general  design.  It  is 
possible  in  the  case  of  every  farmer  so  to  locate  the  fields, 
roads,  bams,  sheds,  houses,  etc.,  that  the  operations  on  that 
farm  will  be  performed  with  the  maximum  efficiency  and 
with  the  least  loss  of  motion.  The  differences  in  arrange- 
ment and  layout  between  two  farms  turning  out  approxi- 
mately the  same  product  are  likely  to  vary  even  more  than 
in  the  case  of  two  factories  because  of  the  wider  probable 
range  in  natural  conditions.  This  means  that  even  greater 
study  must  be  put  on  the  plant  arrangement  of  the  farm  than 
of  the  factory  if  maximum  efficiency  is  to  result.  Admirable 
arrangements  have  been  and  may  be  made  by  men  who, 
though  not  trained  in  engineering,  possess  naturally  the 
qualifications  of  competent  factory  managers.  Yet  in  gen- 
eral it  is  probable  that  far  more  efficient  layouts  will  be  made 
if  supervised  by  men  trained  in  factory  engineering,  who 


106        Yearbook  of  the  Department  of  AgriouUure. 


at  the  same  time  have  learned  the  local  conditions  and  thi 
operations  to  be  performed  in  each  and  every  case,  just  ai 
they  would  learn  those  conditions  and  processes  in  the  caa 
of  any  factory  under  their  supervision. 

The  architectural  engineer  can  bring  to  the  aid  of  th( 
farmer  in  the  construction  of  farm  buildings  and  structure 
the  technical  knowledge  that  will  secure  maximum  space  a 
minimum  cost,  combined  with  a  result  at  once  convenien 
and  of  pleasing  appearance.    This  latter  factor  is  one  that  li 


Fio.  2. — Layout  of  farm  buildings  designed  to  meet  certain  operatioiui 

conditions  on  a  particular  farm. 

often  overlooked,  yet,  in  the  opinion  of  the  writer,  is  f 
important  one. 

Figure  2  shows  an  actual  layout  of  farm  buildir 
signed  to  meet  certain  definite  operations  and  cor 
on  a  particular  farm.    An  analysis  of  this  plan  sh' 
location  of  a  house  easily  accessible  to  the  main  b 
The  house  being  on  the  east  side  of  a  north-and-sou 
way,  the  interior  arrangement  is  so  planned  that 
advantage  of  a  western  exposure  is  overcome  and 
of  a  southern  exposure  is  secured.    This  house  is  ' 
rated  from  other  farm  buildings,  but  commands 
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all  of  them  and  is  not  so  far  away  as  to  render  the  passing 
back  and  forth  unnecessarily  arduous. 

A  few  of  the  points  that  are  brought  out  by  an  inspection 
of  this  plan  in  connection  with  the  arrangement  of  the  farm 
buildings  and  the  fields  are : 

(1)  Vehicles  and  implements  coming  from  the  road  go 
direct  to  the  sheds  without  passing  close  to  the  house  or 
other  buildings,  except  the  horse  bam.  In  coming  from  the 
fields  they  may  be  taken  direct  to  the  sheds,  and,  without  any 
doubling  back,  the  horses  pass  into  the  stables  or  into  the 
horse  lot. 

(2)  The  horse  barn  is  equally  accessible  from  the  imple- 
ment yard,  the  farm  lane,  or  the  horse  lot. 

(3)  The  shop  is  so  located  that  the  operations  of  horse- 
shoeing or  vehicle  and  implement  repairing  may  be  carried 
On  either  in  the  shop  or  immediately  adjacent  to  it,  without 
tiie  necessity  of  bringing  the  work  any  appreciable  distance 
^>r  of  requiring  much  traveling  back  and  forth. 

(4)  The  location  of  the  farm  office  immediately  over  the 
8liop  gains  all  the  advantages  of  a  lookout  tower,  from  the 
"^nndows  of  which  the  owner  or  manager  may  command  a 
"View  of  practically  the  entire  farm.  It  has  the  further  ad- 
"Vantage  that  on  rainy  days  when  he  is  most  likely  to  be  carry- 
zing  on  office  work  the  other  employees  of  the  farm  are  prob- 

mbly  engaged  in  work  in  or  near  the  shop,  and,  therefore, 

^^me  directly  under  his  supervision. 

(5)  The  location  of  the  cattle  bam,  which  is  designed  for 
feeding  purposes  only,  is  such  that  it  is  readily  accessible 
from  the  farm  lane,  the  feed  lot,  or  the  fields. 

(6)  The  com  crib  is  so  located  that  it  serves  as  a  portion 
of  the  fence  for  the  hog  lot,  and  requires  the  minimum 
handling  of  corn  from  the  crib  to  the  lot. 

(7)  The  vegetable  and  flower  gardens  may  be  reached 
handily  from  the  house,  and  yet  are  entirely  distinct  from 
other  farm  activities  and  well  removed  from  the  poultry 
house. 

(8)  That  provision  in  this  plan  has  been  made  for  future 
growth  is  shown  by  the  fact  that  a  site  has  been  set  aside 
that  will  give  a  convenient  location  for  additional  buildings 
to  house  any  of  the  activities  of  the  farm. 
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(9)  The  buildings  most  necessary  of  access  from  the 
kitchen  are  located  close  to  it  in  convenient  order  and  con- 
nected by  a  protected  passage.  At  the  same  time  they  may 
readily  be  reached  from  the  other  parts  of  the  farm.  . 

THE  DEVELOPMENT  OF  POWER. 

There  are  to-day  on  many  farms  streams  that  are  capable 
of  furnishing  sufficient  power  for  many  of  the  operations 
of  wood  sawing,  feed  grinding,  churning,  washing,  separa- 
tion of  milk,  etc.,  as  well  as  providing  sufficient  current  to 
operate  a  number  of  lights  and  a  few  small  appliances  such 
as  flatirons,  motors  for  sewing  machines,  vacuum  cleanei*s, 
ice-cream  freezers,  etc.  On  the  other  hand,  as  evidenced  by 
the  inquiries  coming  into  the  Office  of  Public  Eoads  and 
Eural  Engineering,  there  has  been  an  attempt  in  many  cases 
to  make  use  of  or  develop  the  power  of  streams  which  are  of 
insufficient  capacity.  In  the  aggi'egate,  considerable  sums 
have  been  spent  in  an  attempt  to  develop  these  insufficient 
supplies.  The  problem  of  the  development  of  these  powers 
and  the  question  as  to  whether  a  particular  source  of  power 
is  sufficient  to  w  arrant  development  is  one  that  can  be  settled 
by  the  engineer  only. 

The  arrangement  of  the  farmhouses  should  provide  for 
the  greatest  utility  and  at  the  same  time  include  many  of  the 
comforts  and  conveniences  in  the  way  of  light,  ventilation, 
heating,  and  equipment  for  expediting  cooking  and  house- 
keeping operations  and  reducing  the  drudgery  thereof. 
This  problem  can  Ix^st  be  solved  by  the  architect  who  to  his 
technical  training  has  added  a  knowledge  of  the  conditions 
to  be  met. 

WATER  SUPPLY  AND  SANITATION. 

We  are  accustomed  to  think  of  the  cool,  shaded  open  well 
and  the  sparkling  spring  in  some  ravine  as  being  the  sources 
of  drinking  water  that  is  far  superior  to  any  available  to  the 
city  dweller.  As  a  matter  of  fact  the  well  curb  may  be  lower 
than  the  surrounding  ground,  and  the  well  may  for  years 
have  been  acting  as  a  collector  of  germs  of  all  kinds  until  even 
the  bucket  itself  is  lined  with  them.  The  spring  may  be  and 
many  times  is  merely  the  outlet  of  a  drain  from  some  field 
badly  contaminated  by  sewage  or  other  refuse,  and  the  water 
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from  the  spring  may  be  loaded  with  germs,  such  as  typhoid. 
A  person  drinking  such  water  may,  if  the  fortunate  possessor 
of  a  strong  constitution  and  mider  favorable  conditions, 
maintain  these  germs  within  his  system  without  fatal  or  even* 
serious  effects.  It  is  a  fact,  however,  that  the  per  capita 
prevalence  of  typhoid  and  similar  diseases  is  greater  in  subur- 
ban and  rural  communities  than  in  the  crowded  cities,  in  spite 
of  the  slimis  existing  in  many  of  the  latter.  So  well  estab- 
lished is  this  fact  that  it  is  now  not  unusual  to  hear  the  ex- 
pression "  vacation  typhoid,"  when  speaking  of  a  case  exist- 
ing in  the  fall  or  winter  that  is  reasonably  traceable  to  con- 
ditions existing  in  the  locality  where  the  patient  spent  his 
vacation. 

In  most  localities  in  the  United  States  it  is  easily  possible 
to  secure  a  reasonably  copious  supply  of  pure  water,  but  the 
methods  employed  in  one  locality  may  not  do  in  another.  The 
constructions  to  be  employed  in  securing  the  supply  and  pro- 
tecting it  after  it  is  secured  are  in  the  main  simple  if  adapted 
to  the  conditions.  In  many  cases,  through  lack  of  sufficient 
forethought  or  knowledge  on  the  subject,  the  source  of  water 
supply  is  located  at  the  most  inconvenient  point  on  the  farm, 
because  of  the  belief  that  water  can  be  obtained  more  readily 
there  than  at  any  other  point.  In  many  cases  such  location 
is  absolutely  unnecessary.  The  engineer's  knowledge  may 
permit  him  to  study  the  local  information  available  on  the 
subject  of  ground  waters  and  locate  the  supply  at  a  point 
which  makes  it  most  convenient  to  all  operations  of  the  farm. 

In  two  typical  cases  now  being  worked  out  by  the  Office 
of  Public  Roads  and  Rural  Engineering  in  adjacent  locali- 
ties, the  conditions  warrant  in  one  case  the  use  of  a  ram 
operated  by  the  flow  from  an  artesian  well;  in  the  other  it 
has  been  decided  that  a  gasoline  engine  and  a  deep-well 
pump  will  prove  to  be  the  best  solution.  In  the  one  case  an 
underground  pressure  tank  can  be  used,  located  near  the 
source  of  water  supply,  and  furnishing  water  under  pressure 
to  all  the  buildings  and  feed  lots;  in  the  other  case  it  has 
been  about  decided  to  use  a  combined  system  consisting  of  a 
pressure  tank  in  the  basement  of  the  dwelling  and  a  small 
storage  tank  located  in  one  of  the  barns  and  supplying  two 
or  three  buildings  and  feed  lots.    The  points  that  have  been 
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considered  in  determining  the  type  of  installation  to  be  em- 
ployed are  the  operations  carried  on,  the  contour  of  the 
ground,  the  location  of  the  water  supply,  the  location  of  the 
present  buildings,  which  was  already  fixed,  and  the  probable 
location  of  additional  buildings  to  be  erected  as  needs  arise, 
not  neglecting,  of  course,  the  amount  of  money  that  could 
reasonably  be  spent  on  the  installation  without  raising  the 
permanent  investment  beyond  a  point  where  returns  might  be 
expected. 

The  engineer  may  not  stop  when  he  has  located  the  source 
of  supply  and  arranged  to  protect  it  from  contamination; 
his  next  step  is  to  arrange  for  the  distribution  of  the  water 
to  the  farmhouse  and  the  other  buildings  of  the  plant* 
With  a  knowledge  of  plumbing  appliances  and  methods 
possessed  by  a  competent  sanitary  engineer,  the  water  sup- 
ply can  be  carried  into  the  house  and  to  various  parts  about 
the  farm  at  a  comparatively  low  cost.  With  the  system  cor- 
rectly installed,  the  first  cost  may  be  saved  many  times  over 
in  the  operation  of  the  entire  plant  through  reduced  labor 
and  the  consequent  increased  time  for  other  work,  to  say 
nothing  of  the  added  convenience  and  pleasure  to  be  derived 
from  such  an  installation. 

Closely  connected  with  the  problem  of  water  supply  is 
that  of  sewage  disposal.  Formerly  it  was  considered  that 
but  one  of  two  methods  was  available  for  the  disposal  of 
human  excreta — ^that  of  a  community  sewer  or  open  privy 
vaults.  To-day  there  are  in  use  several  methods  lying  be- 
tween these  two. 

A  vault  may  be  used  and  rendered  to  a  great  extent  sani- 
tary. Cesspools  under  certain  conditions  may  be  advisable. 
A  septic  tank  with  some  one  of  several  forms  of  distribution 
and  aeration  may  be  found  to  fit  the  needs  and  be  within 
reasonable  limits  of  expenditure. 

Even  more  than  some  of  the  other  problems  of  rural  en- 
gineering, that  of  sewage  disposal  is  one  whose  solution  is 
determined  to  a  great  extent  by  the  local  conditions.  An  in- 
stallation that  has  proven  satisfactory  in  some  cases  has 
turned  out  to  be  a  complete  or  partial  failure  when  applied 
under  other  circumstances.  In  order  so  to  design  and  locate 
a  disposal  plant  that  contamination  is  avoided,  not  only  on 
the  premises  of  the  owner  but  on  those  of  his  neighboiSy 
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requires  the  services  of  a  man  who  not  only  has  the  neces- 
sary scientific  training,  but  who  can  draw  from  his  own 
experience  and  from  that  of  others. 

FUNDAMENTAL  CX)NSn)ERATIONS. 

In  figuring  on  the  installation  of  what  might  be  called  the 
producing  plant  of  the  farm,  which  includes  barns,  stables, 
sheds,  shops,  fields,  etc.,  the  element  of  return  on  investment 
must  be  considered.  While  in  the  design  of  such  a  plant  there 
should  be  an  eflfort  made  to  secure  pleasing  effects,  this  is 
not  the  essential  feature,  the  factor  of  utility  being  pre- 
dominant. To  build  a  barn  unduly  expensive  or  larger  than 
is  likely  to  be  needed  within  a  reasonable  length  of  time  is 
poor  business  management.  In  the  design  and  construction 
of  the  farmhouse,  however,  the  question  of  utility  alone 
should  not  be  the  determining  factor.  The  first  thought 
should  be  the  making  of  a  home.  The  amount  of  money  to 
be  invested  in  the  building  of  the  home  should  not  be  deter- 
mined by  its  relation  in  size  to  the  balance  of  the  plant,*  nor 
by  the  amount  that  is  necessary  merely  to  provide  a  shelter, 
but  the  amount  to  be  invested  should  be  that  which  the 
owner  may  reasonably  afford  without  financially  crippling 
himself  too  severely.  The  average  city  dweller  in  buying  a 
bouse  for  a  home  does  not  proceed  solely  on  the  basis  of  what 
he  can  expect  to  secure  in  case  it  is  ever  desirable  to  place 
the  house  on  the  market.  He  is  not  likely  to  consider  the  pur- 
chase of  a  home  as  a  financial  investment,  but  as  a  social  one, 
which  will  enable  him  to  secure  for  his  family  the  comforts 
and  conveniences  that  he  could  not  secure  in  a  rented  house, 
and  to  have  for  his  family  a  genuine  home,  a  genuine  home 
life.  If  he  is  able  when  the  time  arrives  to  dispose  of  his 
property  to  financial  advantage,  well  and  good;  if  not,  he 
considers,  and  properly  so,  that  he  has  made  a  good  invest- 
ment from  the  social  side. 

There  is  no  panacea  that  will  cure  the  yearning  for  city 
life  evidenced  by  the  country  boys  and  girls  of  to-day,  but 
there  are  cejtain  conditions  which  if  established  will  add 
materially  to  the  attractiveness  of  life  in  the  coimtry,  and 
should  therefore  prevent  them  from  flocking  to  the  cities 
merely  to  avoid  life  on  the  farm.  It  is  not  to  be  expected 
that  every  person  raised  on  a  farm  will  desire  to  follow: 
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farming  as  a  life  work,  nor  is  it  necessarily  desirable  that 
they  should  do  so.  Many  of  the  boys  will  feel  a  calling  to 
one  or  another  of  the  professions,  and  it  is  probable  that  if 
allowed  to  follow  their  bent  they  will  be  far  more  successful 
and  contented  than  if  overpersuaded  to  stay  with  the  farm. 
The  problem  is  not  to  force  the  boy  or  girl  to  remain  on  the 
farm,  but  to  assist  them  in  every  w^ay  in  making  an  intelli- 
gent choice.  Their  choice  can  not  possibly  be  intelligent 
imless  they  are  familiar  with  farm  life  under  its  best  con- 
ditions. The  architect  and  the  engineer  can  assist  in  bring- 
ing about  these  conditions  much  more  rapidly  and  effectively 
than  could  possibly  be  done  by  persons  untrained  in  these 
professions,  however  enthusiastically  they  might  work  for 
the  desired  ends. 

It  is  true  that  in  some  cases  engineers  have  failed  to  pro- 
duce the  desired  results  in  coimection  with  farm  operations. 
This  failure  may  readily  be  traced  to  the  fact  that  the 
attempt  was  made  by  engineers  who,  had  not  become  thor- 
oughly acquainted  with  the  conditions  and  necessities  of  the 
field  in  which  they  were  working.  The  same  failures  have 
been  obtained  by  others  as  well  as  engineers  when  working 
in  any  unknown  field.  In  the  past  it  was  difficult  in  many 
cases  to  secure  an  engineer  who,  in  addition  to  his  technical 
training,  was  possessed  of  the  necessary  laiowledge  of  farm 
conditions  to  enable  him  to  apply  engineering  principles 
tliereto.  At  the  present  time,  however,  the  demand  for  men 
of  this  kind  is  being  met  in  part  by  j'oung  men  who  are 
being  turned  out  from  land-grant  colleges,  trained  either  in 
agricultural  engineering  courses  or  in  mechanical,  civil,  or 
electrical  engineering  courses  in  which  the  application  of 
engineering  ])rinciplcs  to  farm  life  has  been  emphasized. 
This  supply  of  available  engineers  will  undoubtedly  increase 
for  several  years  to  come,  and  these  men  will  most  certainly 
leave  an  impress  on  the  farming  life  of  this  country  which 
will  tend  to  raise  the  standards  of  living  as  well  as  the 
standards  of  production  to  an  even  higher  extent  than  they 
now  are. 


SOME  OUTSTANDING  FACTORS  IN  PROFITABLE 

FARMING. 

By  J.  S.  Cates, 
Agriculturist^  Office  of  Farm  Management, 

TBDE  principles  which  underlie  profitable  farming  are  not 
unlike  those  which  underlie  the  profitable  conduct  of 
any  business.  The  difference  is  merely  in  the  application. 
The  one  fundamental  principle  underlying  all  successful 
business  undertakings  is  that  the  cost  must  be  less  than  the 
selling  price.  In  the  operation  of  this  principle,  agriculture 
is  no  exception.  Farming,  however,  is  such  a  complex  busi- 
ness, and  the  different  enterprises  making  up  the  farm  unit 
are  so  intricately  related,  that  it  is  often  well-nigh  impos- 
sible to  determine  the  true  cost  or  the  true  selling  price  of  a 
farm  product.  However,  the  relation  of  any  factor  in 
farming  to  the  profits  of  the  farm  as  a  whole,  by  the  study 
of  a  large  group  of  farms,  can  be  fairly  accurately  deter- 
mined. This  relation  of  the  individual  enterprise  to  the 
profits  of  the  whole  is  perhaps  the  best  guide  to  successful 
farming  and  to  an  imderstanding  of  the  principles  upon 
-which  good  farm  organization  is  based. 

One  of  the  first  and  most  important  factors  having  to  do 
with  profitable  farming,  as  in  all  other  lines  of  business,  is 
the  size  of  the  enterprise.  There  are  several  measures  of 
size  of  a  farming  enterprise.  Perhaps  in  operations  of  the 
.same  general  type,  the  area  of  the  farm  furnishes  the  most 
significant  measure  of  size.  Of  course,  size  in  acres  can  not 
be  used  in  comparinr^  a  truck  farm  or  a  farm  of  any  in- 
tensive type  with  a  general  farm.  Despite  the  much-talked- 
of  idea  of  "a  little  farm  well  tilled,"  actual  records  from 
thousands  of  farms  covering  pretty  well  the  whole  United 
States  go  to  show  that  little  farms  do  not  often  make  big 
profits,  and  that  as  a  rule  the  profits  from  farming  vary  di- 
rectly with  the  size  of  the  business.  It  might,  however,  be 
pointed  out  in  this  connection  that  the  opportunities  for 
loss  vary  also  in  the  same  way. 

In  a  study  of  the  agriculture  of  Chester  County,  Pa.,  115 
jEarms  of  the  group  of  60  acres  and  under,  averaging  40 

17369'— XBK  1915 8  113 


114        Yearbook  of  the  Departrrhcnt  of  Agriculture. 

acres,  only  8  per  cent  made  labor  incomes*  of  $1,000  or  more, 
and  the  average  for  the  group  of  this  size  was  $404.  Of  the 
group  ranging  in  size  from  161  to  393  acres,  averaging  203 
acres,  68  per  cent  made  $1,000  or  more,  the  average  for  the 
whole  group  being  $1,575. 

In  a  similar  study  made  in  the  extensive  farm  region  of 
the  upper  Alississippi  Valley  States,  the  160-acre  farm  groups 
gave  an  income  over  five  times  that  of  the  40-acre  group. 
Results  closely  paralleling  these  are  secured  wherever  such 
studies  are  made  of  comparable  types  of  farming.  It  is  not 
surprising  that  this  is  true  when  we  consider  some  of  the 
handicaps  under  which  the  small  farm  is  operated.  For 
instance,  in  the  group  of  large  general  farms  in  the  Chester 
County  area,  the  value  of  machinery  equipment  per  acre  of 
crops  was  only  about  one-half  that  of  the  small- farm  group 
and  the  crop  acres  per  horse  was  nearly  double,  as  was  also 
the  crop  acres  per  man.  Furthermore,  a  small  farm  is  rarely 
adequately  supplied  with  equipment  to  enable  the  farmer  to 
properly  do  his  work. 

A  recent  study  of  machinery  equipment  on  over  1,100 
farms  in  western  New  York  showed  that  when,  for  instance, 
a  sulky  plow  was  used  to  cover  15  acres  annually  the  cost 
per  day  of  use  for  the  machine  alone  was  83  cents.  When 
this  same  plow  was  used  to  cover  55  acres  annually  the  cost 
was  reduced  to  57  cents  per  day.  A  grain  drill  when  used 
to  cover  20  acres  annually  cost  per  day  used,  $2.97;  when 
used  to  cover  117  acres  annually  the  cost  per  day  dropped  to 
$1.04.  A  grain  binder,  when  used  to  cover  15  acres  per  year/ 
cost  per  day  used  the  surprising  sum  of  $8.15 ;  when  used  to 
cover  85  acres  per  year  the  cost  per  day  used  was  $2.41. 

Another  striking  disadvantage  of  a  small  farm  is  that 
the  restricted  acreage  docs  not  permit  of  a  sufficient  diversi- 
fication in  the  farm  enterprises  to  furnish  a  good,  even, 
^U-th*^  -'ear-round  employment  of  labor.  As  a  result,  the 
\phr,r    -Tnr)loyed  by  the  year  is  often  idle  for  long  periods. 

^oci..     ^^<5  W^^r  be  hired,  or  be  the  services  of  the  farmer 
..mcoi^    ..       lie     nmil^   ^1-'    'esults  are  the  same.    Kather 


-      ^.  «;hly   speaking,   what  a   farmer   earns   over   what  th« 

.  ^xiey  L              i'  ^  *^'«  farm  would  earn  for  him  if  put  out  at  interest. 

•H'^     V'  „^^    r    .„u^  ,,       ih^f^/'^ing  a  fair  rate  of  interest  on  investment 

x^.       Uw  W**      'inu«  fail.            ••e,  which  includes  all  receipts  except  thoM 

♦■'*n         »<*».     .-    *»»»i  ,»nf»n.            Aw^^%c*\y-  ♦/»  the  family  livinir* 
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than  be  idle  for  a  long  period,  this  labor  might  well  be 
employed  in  some  industry  which  yields  even  but  slight 
profit  In  the  larger  size  farms  this  factor  can  easily  be 
provided  for.  The  minimimi  size  of  a  farm  for  efficiency 
should  be  such  as  will  furnish  opportunity  for  adequate 
employment  for  labor,  machinery,  equipment,  and  work 
stock. 

It  is  not  always  possible  for  a  farmer  to  enlarge  his  busi- 
ness by  investing  more  capital  until  it  shall  have  reached 
the  optimum  size.  lie  can,  however,  quite  often  rent  addi- 
tional land.  In  many  parts  of  the  United  States  the  figure 
paid  for  land  rental,  either  in  cash  or  in  part  of  the  crops, 
amounts  to  considerably  less  than  a  normal  interest  charge. 
A  study  of  three  groups  of  tenant  farms  located  in  Indiana, 
Illinois,  and  Iowa,  showed  that  the  tenants  paid  on  the  aver- 
age a  rental  equivalent  to  only  3.5  per  cent  of  the  value  of 
the  farm.  A  farmer  with  restricted  means,  therefore,  under 
such  circumstances  need  not  worry  about  his  inability  to 
purchase  when  he  can  rent  more  cheaply  than  he  can  own. 

The  diversity  of  enterprises  making  up  the  farm  unit 
shows  an  important  relation  to  profit.  The  successful  farm 
usually  has  from  three  to  five  important  sources  of  income. 
There  are  some  extraordinary  circumstances  under  which  a 
farmer  may  find  it  more  profitable  to  raise  only  a  single 
crop,  and  even  to  buy  feed  to  supply  his  live  stock,  than  to 
engage  in  diversified  farming.  These  conditions  are  excep- 
tional, however,  and  such  a  farm  is  always  subject  to  dis- 
aster through  the  failure  of  that  single  crop,  as  well  as 
through  failure  of  market  conditions.  And,  further,  no 
single  cropping  system  offers  an  opportunity  for  continu- 
ous employment  throughout  the  year,  while  with  a  diversi- 
fied agriculture  the  leaks  caused  by  idle  seasons  can  be 
largely  overcome. 

Live  stock  on  the  farm  usually  helps  greatly  in  furnishing- 
continuous  employment.  Live  stock  is  primarily  a  inethod 
the  farmer  employs  of  marketing  his  produce,  and  the  live- 
stock yield  must  be  equivalent  to  the  market  price  of  the 
feed  or  a  loss  is  occasioned;  but  if  live  stock  yields  even 
a  small  margin  over  current  prices  of  feed,  yet  the  labor  em- 
ployed in  caring  for  the  stock  would  be  otherwise  idle,  then 
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the  industry  becomes  highly  desirable  and  contributes  to  the 
profit  of  the  farm. 

The  factor  of  profitable  farming  which  has  probably  here- 
tofore received  more  attention  than  any  other  has  been 
what  might  be  termed  efficiency,  that  is,  the  crop  yield 
and  production  per  animal.  As  a  rule,  crop  yields  for  a 
community  are  considerably  below  what  would  be  the  most 
profitable,  and  production  per  animal  is  decidedly  below 
what  has  been  shown  to  be  the  most  profitable.  In  the  ease 
of  crop  yields,  however,  investigations  have  shown  that 
the  biggest  yield  is  not,  by  any  means,  always  the  most 
profitable  yield.  As  a  rule,  the  most  profitable  yield  of 
crops  for  a  community  ranges  from  15  to  30  per  cent  above 
the  average  of  the  good  farmers  of  that  community.  If  the 
yield  rises  much  above  this  figure,  the  profits  of  the  farmer's 
business  are  usually  found  to  decrease.  It  is  possible  to 
suffer  from  too  big  crop  yields.  Quite  a  few  American 
farmers  have  reached  this  point.  The  optimum  yield  for 
greatest  profit,  of  course,  varies  widely  with  different  soils 
and  economic  conditions. 

Studies  of  one  large  group  of  Pennsylvania  farms  showed, 
when  the  yield  of  crops  reached  a  point  about  36  per  cent 
above  the  average  for  the  region,  that  there  was  a  sharp  de- 
crease in  profits.  The  price  of  products  as  related  to  the 
relative  costs  of  yields  of  different  magnitudes  seems  to  be 
the  governing  factor  in  determining  the  most  profitable 
yield.  Survey  studies  indicate  that  very  few  farmers  are 
producing  as  largo  crop  yields  as  existing  economic  condi- 
tions warrant.  Farm  practice,  in  the  aggregate,  always  re- 
sponds to  changed  prices  of  commodities,  but  this  response 
by  the  individual  farmer,  in  the  majority  of  cases,  is  made 
far  more  slowly  than  the  greatest  profit  would  indicate. 

To  illustrate  how  the  yield  is  determined  by  prevailiog 
■price  of  a  product,  the  case  of  com  in  North  Carolina  may 
be  cited.  In  the  decade  previous  to  the  last,  the  average 
price  per  bushel  of  corn  in  that  State  was  about  65  cents. 
The  yield  per  acre  was  around  13  bushels.  During  the  past 
decade  the  price  has  ranged  around  85  cents  a  bushel,  and 
the  yield  has  increased  to  about  20  bushels  per  acre.  The 
explanation  of  this  probably  lies  in  the  fact  that  under  the 
higher  prevailing  price  it  became  profitable  to  use  more 
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fertilizer  and  legumes  and  give  better  tillage  to  the  crop  than 
under  the  low  scale  of  prices.  No  doubt  the  average  yield  is 
yet  far  below  what  would  be  the  most  profitable  under  exist- 
ing conditions. 

Survey  studies  have  never  disclosed,  however,  a  group  of 
farms  on  which  the  yield  per  cow  had  reached  a  point  above 
which  profit  decreased.  There  does  seem  to  be  a  point  in 
yield  per  cow  above  which  increased  yield  is  not  accom- 
panied by  much  further  economy  of  feed.  Recent  studies 
of  feed  cost  as  related  to  milk  yield,  made  on  four  farms 
located  respectively  in  Michigan,  Wisconsin,  Pennsylvania, 
and  North  Carolina,  running  for  five  years  and  involving 
careful,  complete  yearly  records  of  443  cow-years,  indicate 
that  this  point  is  reached  at  a  yield  of  between  6,000  and 
7,000  pounds  of  milk. 

Relation  of  yield  and  feed  co8i,  per  cow,  to  feed  cost  per  100  pounds 

of  milk  produced.^ 


Pounds  of  milk 


3.000  and  under 
3,€01  to  4,000... 

4.001  to  5,000... 
5,001  to  6,000... 
6,001  to  7,000... 
7,001  fo  8,000... 
8,001  and  over. . 


Number 
ofoows. 


16 
33 
78 
111 
109 
60 
36 


Average 

annual 

yield 

(pounds) . 


2,349 
3,648 
4,596 
5,460 
6,445 
7,514 
9,049 


Feed  cost. 


Per  cow, 
yearly. 


$43.93 
49.47 
55.00 
59.91 
62.85 
70.38 
80.45 


Per  100 

pounds 

milk. 


SI.  87 

1.36 

1.20 

1.10 

.08 

.94 

•  ad 


»  From  records  covering  five  years  made  on  four  farms  located  respectively  in  Mlc!ilcan, 
Wisconsin,  Pennsylvania,  and  North  Carolina. 

The  accompanying  table  and  graph  (fig.  3),  both  based  on 
these  records,  show  that  the  cost  of  feed  per  100  pounds  of 
milk  decreases  rapidly  up  until  about  6,000  pounds  yield, 
after  which  the  decline  in  cost  is  very  slight.  The  lesson 
from  this  study  is  that  it  is  of  much  greater  importance  to 
increase  the  milk  yield  up  to  between  6,000  and  7,000  pounds 
than  it  is  to  attempt  to  get  the  yield  above  this  figure,  as  far 
as  the  economy  of  the  use  of  feed  is  concerned.  It  is  easier 
to  increase  the  quantity  of  milk  when  it  is  low  than  when 
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it  is  high.  It  is  also  easier  to  raise  low  crop  yields  than  it 
is  to  raise  already  high  ones.  Furthermore,  in  both  cases 
raising  a  low  yield  is  the  most  profitable  thing  to  do.  In 
dairying,  a  high  standard  of  production  per  cow  is  usually 
the  keynote  of  success.  According  to  the  recent  Pennsyl- 
vania study  of  '289  dairy  farms,  48  of  these  farms  showed 
a  yield  per  cow  of  less  than  $50.  The  labor  income  of  these 
farms  was  45  per  cent  below  the  general  average.  Twenty- 
eight  farmers  of  the  group  had  incomes  per  cow  of  niore 
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Fio.  3. — Relation  of  yield  per  cow  to  feed  cost  of  milk.     (Chart  baaed  on  datm 

in  table  on  p.  117.) 

than  $120,  and  their  labor  income  was  75  per  cent  above  the 
average. 

Perhaps  the  most  conspicuous  cause  of  success  in  farming 
is  prompt  and  fitting  change  in  type  of  farming  in  response 
to  economic  pressure,  as  indicated  by  the  market  price  of 
products  as  related  to  cost.  The  American  farmers  who  are 
most  successful  usually  sense  the  operation  of  economic 
forces  long  ahead  of  their  neighbors.  A  large  number  of 
farmers  change  an  old-established  system  only  when  forced 
by  dire  necessity.  Not  only  is  there  the  greatest  opportunity 
to  any  individual  farmer  through  quickly  modifying  his 
organization  in  response  to  changed  markets,  biit  such  read- 
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Justment  is  of  great  value  to  the  whole  community,  for  such' 
action  in  time  becomes  corrective  of  the  changed  condition 
from  which  it  sprang.  Let  us  assume,  for  instance,  that 
there  is  a  community  engaged  largely  in  live-stock  produc- 
tion, and  that  through  some  cause  feed  prices  advance  to 
such  a  point  that  there  is  more  money  in  selling  the  raw 
product  than  in  feeding.  Under  such  conditions  a  large 
number  of  f arseeing  farmers  will  quickly  curtail  their  live- 
stock industry  and  become  sellers  of  raw  feed  products. 
This,  in  turn,  has  a  tendency  to  reduce  feed  prices  and  to 
increase  the  price  of  live-stock  products,  thus  bringing  about 
the  old  balance. 

The  farming  business  which  is  of  efficient  size,  and  which 

is  made  up  of  diverse  imits,  put  together  in  such  a  way  as 

to  operate  smoothly  and  well,  with   full  employment  of 

both  labor  and  horse  and  machinery  equipment,  provided 

supervision  is  adequate  and  the  enterprises  making  up  the 

farm  are  selected  wisely  and  are  efficient,  complies  closely 

'With  the  outstanding  factors  of  profit 

The  ideas  concerning  successful  farming  presented  in  the 

X>receding  pages  can  not  be  put  into  practice  without  capital. 

-A  vast  number  of  American  farmers  are  making  their  homes 

^Dn  impoverished  land  and  are  practically  without  working 

^^pital.     The  outstanding  factors  in  profitable  farming,  in 

«uch  cases,  consist  in  a  study  of  what  to  do  with  what  they 

mlready  have.    The  factors  of  profit  must  be  toned  down  to 

'terms  of  expediency  under  existing  conditions. 

It  is  vastly  important,  from  a  national  welfare  standpoint, 
to  point  out  means  whereby  the  now  well-to-do  farmer  can 
increase  his  earnings.  It  is  absolutely  essential  to  good 
citizenship,  however,  that  the  man  without  capital,  living 
on  an  impoverished  farm,  be  shown  the  way  to  make  a  rea- 
sonable competence  sufficient  to  provide  for  the  education 
of  his  children.  The  only  opportunity  for  the  farmer 
located  on  poor  land,  having  no  capital,  is  to  substitute  his 
time  and  labor  for  capital.  His  first  problem  is  to  develop 
soil  fertility.  The  only  known,  broadly  applicable  method 
of  making  poor  land  rich  without  extensive  capital  is 
through  legumes  and  sod  crops.  Many  farmers  are  not  able 
to  buy  legume  seed.    In  practically  all  regions,  however, 
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some  class  of  legume  seed  can  be  home  grown,  and  from  the 
very  small  quantity  required  to  seed  say  1  acre,  the  poor- 
land  farmer  can,  in  a  short  time,  be  producing  enough  seed 
to  supply  his  whole  needs.  He  can,  in  many  cases,  with 
gi'cat  profit  have  a  surplus  for  sale. 

In  the  Southern  States,  vetch,  crimson  clover,  cowpeaSi 
and  soy  beans  all  seed  heavily.  In  the  more  northern  States 
all  of  these  crops,  with  the  exception  of  crimson  clover,  do 
well.  The  question  of  growing  legume  seed  at  home  for 
sale  and  for  planting  to  improve  the  soil  is  the  big  outstand- 
ing opportunity  for  the  poor  man  on  poor  land  to  develop 
a  profitable  farming  system,  and  this  opportunity  can  not 
be  too  strongly  emphasized. 


POINTERS  ON  MARKETING  WOODLOT  PRODUCTS. 

By  Stanley  L.  Wolfe,  Forest  Examiner^  Forest  Set^vice. 
MAXIMUM  WOODLOT  RETURNS. 

THE  question  of  securing  the  greatest  cash  returns  from 
the  woodlot  is  one  of  finding  the  market  in  which  the 
demand  for  each  kind  of  woodlot  product  is  greatest  and 
the  price  highest.  The  best  available  market  is  not  neces- 
sarily the  first  that  presents  itself.  A  farmer,  for  example, 
might  sell  his  timber  to  a  local  sawmill  for  $10  a  thousand 
board  feet  in  the  log  delivered,  unaware  that  in  a  near-by 
city  there  is  a  veneer  mill  which  will  give  him  $24  a  thou- 
sand feet  for  the  same  material.  Or  again,  in  the  same 
woodlot  there  may  be  some  fine  hickory  trees.  From  the 
sawmill  man  the  owner  could  get  for  these  only  the  same 
price  as  for  the  other  timber,  because  hickory,  as  lumber,  is 
not  especially  valuable.  But  if  there  was  a  handle  factory 
within  shipping  distance,  he  could  probably  sell  his  hickory 
there  for  between  $20  and  $30  a  thousand.  Or  still  again, 
there  might  be  some  black  walnut  trees  for  which  a  firearms 
manufacturer  would  pay  a  very  high  price,  enough  appre- 
ciably to  raise  the  profit  on  the  whole  transaction.  Thus  a 
study  of  the  material  available  will  often  lead  to  greater 
profits.    (PI.  IV,  fig.  1.) 

WHAT  DOES  THE  WOODLOT  CONTAIN? 

The  woodlot  owner  usually  knows  what  kind  of  trees  he 
has,  but  he  is  seldom  able  to  tell  oflfhand  how  many  of  each 
kind  there  are,  or  how  many  cords  or  thousand  board  feet  of 
material  can  be  got  out  of  them.  Yet  in  trying  to  make  a 
sale,  the  first  question  he  is  apt  to  be  asked  is,  "  How  much 
have  you  ? "  Unless  he  has  gone  over  the  tract,  or  had  it 
gone  over,  he  is  naturally  at  a  loss  for  definite  figures.  He 
may  have  gone  over  it  superficially,  and  will  answer  so  many 
trees,  or  perhaps  so  many  of  each  kind.  The  manufacturer 
will  then  most  likely  say, "  We  buy  our  material  measured  in 
cords  or  thousand  board  feet.  How  many  cords  or  thousand 
board  feet  have  you  ? "    This  time,  of  course,  the  owner  will 
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be  entirely  at  a  loss  for  an  answer,  and  the  chance  for  a  good 
sale  may  slip  by. 

Another  thing  the  owner  should  know  at  the  start  is  for 
what  purpose  his  timber  is  best  suited.  If  it  is  all  of  one 
size  it  may  be  good  for  only  a  single  product,  such  as  rail- 
road ties.  On  the  other  hand,  if  there  are  large  trees  and 
small  trees  and  medium-size  trees,  there  will  be  possibly 
the  most  money  in  selling  each  size  of  tree  for  a  different 
product,  the  particular  one  for  which  it  is  best  adapted- 
White  oak  will  serve  as  an  example.  Sound  white  oak  trees 
under  12  inches  in  diameter  should  make  railroad  ties ;  thoso 
from  12  to  18  inches,  saw  logs;  and  those  over  18  inches, 
veneer.  (PI.  IV,  fig.  2;  PI.  VI.)  Soundness,  of  course, 
will  have  to  be  taken  into  account.  Defective  timber  is  not 
suitable  for  products  requiring  high-grade  material.  "  Cat 
faces  "  on  the  trunk  near  the  ground,  the  result  of  fire  hav- 
ing at  some  time  run  through  the  woods  and  burnt  the  bark, 
indicate  generally  that  a  tree  is  hollow  or  rotten  inside. 
White  oak  trees  over  18  inches  in  diameter  that  show  cat 
faces  will  probably  not  yield  veneer,  but  only  lumber,  and 
perhaps  a  poor  grade  of  that. 

The  first  thing  to  do,  therefore,  is  to  find  out  how  much 
timber  of  each  kind  the  woodlot  contains,  what  products  it 
will  yield,  and  what  is  its  general  condition  and  quality. 
The  owner  can  usually  do  this  himself;  if  he  can,  it  of 
course  means  so  much  money  saved.  In  States  having  or- 
ganized forest  departments  the  State  forester  usually  gives 
advice  on  such  matters,  and  may  even  assign  one  of  his 
assistants  to  estimate  the  timber  in  the  woodlot,  though 
such  an  assignment  can  not  be  counted  upon.  If  the  wood- 
lot  is  small  it  will  be  best  to  measure  each  tree  separately. 
Diameters  should  be  measured  at  about  4J  feet  above  the 
ground  with  calipers  made  for  the  purpose.  Heights  should 
be  carefully  estimated,  or  measured  with  some  sort  of  height 
instrument,  to  the  first  large  limbs.  The  data  should  be 
recorded  on  a  tally  sheet  (no  particular  form  of  sheet  is 
required)  by  species,  diameter,  and  height.  When  the  en- 
tire woodlot  has  been  gone  over  it  will  be  possible  to  divide 
the  trees  into  diameter  classes;  for  example,  8  to  12  inches, 
12  to  18  inches,  and  18  inches  and  over.  As  a  general  rulei 
trees  from  8  to  12  inches  in  diameter  will  make  ties;  those 
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from  12  to  18  inches,  poles  or  piling;  and  those  18  inches  and 
over,  lumber  or  veneer.  Knowing  the  diameter  and  height, 
the  amount  of  timber  in  board  feet  in  each  tree  can  be  found 
by  the  use  of  volume  tables.  General  volume  tables  are  in- 
cluded in  Farmers'  Bulletin  715,  "Measuring  and  Market- 
ing Woodlot  Products."  Other  tables  applicable  to  certain 
individual  species  may  be  had  from  the  Forest  Service.  The 
quantity  of  cordwood  a  tract  will  yield  can  hardly  be  esti- 
mated by  an  inexperienced  person,  and  this  is  true  also  of 
such  products  as  pulpwood,  tan  bark,  and  the  like.  Sales  of 
such  material  will  usually  have  to  be  made  on  the  basis  of 
actual  cut. 

If  the  woodlot  is  large,  it  will,  of  course,  seldom  be  possi- 
ble to  measiu*e  each  tree  separately.  The  thing  to  do  in  such 
cases  is  to  lay  out  sample  plots  of  a  quarter  or  half  acre 
each,  and  measure  every  tree  on  each  plot  in  the  same  way 
as  when  the  whole  tract  is  covered.  Then,  in  order  to  get 
the  average  stand  on  an  acre,  divide  the  total  stand  on  all 
the  plots  by  the  number  of  acres  in  the  plots.  Multiply  this 
by  the  number  of  acres  in  the  tract  to  get  the  total  stand. 
The  plots,  which  ought  to  include  at  least  10  per  cent  of  the 
total  area,  should  be  laid  out  not  only  in  the  best,  but  also  in 
the  poorest  and  in  the  medimn  timber,  with  the  aim  of 
securing  figures  of  stand  which  will  be  representative  of  the 
tract  as  a  whole. 

Another  method  is  to  measure  every  tree  on  parallel  strips, 
66  feet  wide,  running  through  the  tract.  Every  660  feet  in 
length  of  such  strips  comprises  an  acre.  Averaging  all  the 
acres  comprised  in  the  strips,  and  multiplying  by  the  total 
acreage  of  the  tract,  gives  the  total  stand,  as  in  the  sample 
plot  method.  Like  the  plots,  the  strips  should  include  at 
least  10  per  cent  of  the  woodlot.  The  strip  method  is  per- 
haps the  better  of  the  two,  since  it  makes  it  certain  that  the 
poorest  as  well  as  the  best  timber  will  be  taken  into  account. 

Whatever  the  method  of  estimating,  proper  allowance 
must  be  made  for  defective  timber.  To  do  this  accurately 
requires  some  experience,  but  for  all  practical  purposes  in 
the  woodlot  the  following  method  will  suffice:  Dead  trees, 
except  those  killed  by  fire  or  other  outside  agencies,  are  apt 
to  be  very  defective,  and  should  be  culled.  Fire  or  insect- 
killed  timber,  if  it  has  not  deteriorated,  can  often  be  util- 
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ized  for  the  same  products  as  live  timber;  this  can  be  deter- 
mined only  by  an  examination.  The  utilization  of  blight- 
killed  chestnut  is  discussed  in  Farmers'  Bulletin  582,  "  Uses 
of  Chestnut  Timber  Killed  by  the  Bark  Disease."  Trees 
which  are  dead  in  the  tops  should  be  heavily  culled,  and 
those  which  show  defects  in  the  butt  should  be  culled  accord- 
ing to  the  extent  of  the  damage. 

When  the  tract  is  exceptionally  large,  it  may  pay  to  em- 
ploy a  professional  "cruiser"  to  estimate  the  timber,  pro- 
vided his  services  can  be  secured  at  a  reasonable  price.  If 
one  is  employed,  however,  it  is  well  to  remember  that  he  has 
probably  been  accustomed  to  estimating  timber  on  a  large 
scale,  in  doing  which  it  is  the  custom  to  be  conservative,  so 
that  his  estimate  of  the  smaller  tract  is  likely  to  give  a  figure 
somewhat  less  than  the  actual  stand. 

FINDING  A  BUYER. 

Once  a  woodlot  owner  knows  the  kind,  amoimt,  and 
quality  of  his  timber,  the  next  step  is  to  find  someone  who 
wiU  buy  what  he  has  to  sell.  It  is  easy  enough,  of  course, 
to  get  in  touch  with  local  wood-using  concerns;  a  personal 
visit  will  accomplish  the  purpose.  But  if  the  owner  de- 
pends altogether  upon  local  industries  to  take  up  his  product 
he  is  likely  to  find  his  market  extremely  limited.  Some 
products,  such  as  crossties  and  fuel  wood,  have  to  be  sold 
locally ;  it  would  not  pay  to  transport  them  far.  But  other 
products,  among  them  tan  bark,  can  be  shipped  150  miles, 
and  still  others,  like  walnut  timber  for  gunstocks,  can  be 
shipped  almost  any  distance.  It  is  often  advantageous, 
then,  to  procure  lists  of  wood-using  firms  in  his  county,  in 
his  State,  and  even  in  neighboring  States,  as  a  basis  for  find- 
ing the  best  market  for  the  different  products  of  his  wood- 
lot.  The  Forest  Service  has  compiled  such  lists  for  a  num- 
ber of  States,  and  will  be  glad  to  tell  applicants  how  they 
can  be  secured. 

Railroads  are  the  largest  purchasers  of  crossties.  Any 
station  agent  will  furnish  information  concerning  specifica- 
tions and  the  prices  paid  by  his  company.  Ties  should  be 
sold,  whenever  possible,  to  the  nearest  railroad,  for  it  is 
usually  impracticable  to  ship  them  anywhere  by  rail  on 
account  of  the  high  freight  rate.    Electric  railways  in  cities 
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and  towns  also  use  ties,  but  unless  the  distance  to  town  is 
short  it  will  not  pay  to  ship  them.  If  such  a  market  is 
available,  specifications  and  prices  can  be  obtained  from  the 
general  offices  of  the  company.  Electric  interurban  lines 
offer  the  same  opportunity  for  disposing  of  ties  as  do  the 
steam  roads. 

Telegraph  and  telephone  lines  are  always  in  the  market 
for  poles.  Most  of  them  have  branch  offices  in  towns  and 
cities,  where  prices  and  specifications  can  be  obtained.  If 
not,  such  information  can  always  be  had  from  the  main 
office  of  the  company.  Electric  power  and  electric  street- 
railway  companies  also  use  poles.  This  offers  one  of  the 
best  opportunities  for  obtaining  a  good  profit  from  the  wood- 
lot,  provided  the  timber  is  of  the  right  size  and  quality. 
Pole  specifications  usually  classify  the  material  by  5-foot 
lengths,  beginning  at  20  feet  and  running  up  to  60  feet,  with 
a  diameter  at  the  top  end  of  7  inches  in  the  smallest  poles 
and  correspondingly  larger  diameters  for  the  longer  ones. 
Poles  of  other  sizes  are  sometimes  purchased,  however,  for 
special  purposes. 

Piling  is  used  for  the  foundation  of  quays,  wharves, 
retaining  walls,  bridges,  and  railroads  in  swampy  country. 
The  market  is  not  very  extensive,  but  railroads,  large  con- 
struction firms,  and  docking  companies  purchase  consider- 
able quantities.  Piling  timbers  must  be  straight  and  long, 
and  bring  good  prices.  If  there  are  any  pile  users  in  the 
vicinity,  it  will  pay  to  dispose  of  some  of  the  material  in  the 
woodlot  for  the  purpose.  Lists  of  users  can  be  obtained 
from  the  Forest  Service.  Mines  are  large  users  of  timber, 
and  if  the  woodlot  is  in  a  mining  district,  it  would  be  well  to 
look  into  this  market. 

Sawmills,  veneer  mills,  and  fruit  and  vegetable  package 
factories  offer  a  market  for  the  particular  kinds  and  quality 
of  woods  they  handle.  These  industries  buy  all  their  mate- 
rial in  log  form,  an  advantage  to  the  woodlot  owner  in  that 
he  does  not  have  to  engage  in  any  manufacturing  operation 
himself;  all  he  need  do  is  to  cut  and  deliver  his  timber 
in  the  rough  at  the  mill  (PI.  IV,  fig.  2).  Veneer  logs  must 
be  of  good  quality  and  size,  but  selected  stock  brings  a  high 
price.    If  there  is  a  veneer  mill  within  shipping  distance, 
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the  woodlot  owner  with  logs  to  sell  should  get  in  touch  with 
it.  Slack  cooperage,  tight  cooperage,  paper  pulp,  wood  dis- 
tillation, tannin  extract,  excelsior,  and  handle  establishments 
take  their  raw  material  in  the  form  of  bolts,  billets,  or  cord- 
wood,  all  measured  by  the  stacked  cord  (Pis.  V,  VI,  and 
VII).  Such  products  are  easily  manufactured  and  handled, 
and  the  market  is  usually  stable.  One  or  more  such  industries 
are  fairly  certain  to  be  located  in  almost  every  community; 
lists  can  be  obtained  from  the  Forest  Service.  Tanning- 
extract  plants  take  the  bark  of  chestnut  oak,  hemlock,  white 
oak,  and  black  oak,  and  often  pay  well  for  it.  Bark  is  meas- 
ured by  the  cord  or  ton,  a  cord  of  IGO  cubic  feet  weighing 
approximately  1  ton.  Furniture  and  chair  factories  pay  a 
good  price  for  their  material,  but  they  require  squares  or 
other  special  forms  which  must  be  manufactured  by  the 
woodlot  owner.  The  Forest  Service  has  prepared  bulletins 
on  the  wood-using  industries  of  a  number  of  States,  which 
tell  the  uses  to  which  various  woods  are  put  and  the  quantity 
of  each  kind  used  annually  for  each  purpose.  They  also 
contain  directories  of  wood-using  firms  arranged  according 
to  the  products  they  manufacture.  A  list  of  these  bulletins 
and  information  as  to  how  to  procure  them  may  be  had 
upon  application  to  the  Forest  Service. 

Correspondence  with  possible  buyers  is  a  simple  matter. 
They  should  be  told  how  much  and  what  kind  of  wood  is  for 
sale,  and  asked  for  information  as  to  specifications  and 
prices.  To  save  himself  trouble,  the  woodlot  owner  should 
ask  for  prices  f.  o.  b.  shipping  point.  If,  in  reply,  the 
manufacturer  quotes  prices  f.  o.  b.  mill,  the  woodlot  owner 
will  have  to  consider  the  cost  of  shipping  his  materiaL 
Kates  can  be  obtained  from  the  railroad  freight  agent  at  the 
nearest  station. 

WAYS  OF  SELLING  WOODLOT  PRODUCTS. 

The  way  in  which  woodlot  products  are  sold  may  hare 
a  good  deal  to  do  with  the  profit  an  owner  gets  from  his 
tract.  There  are  four  ways  of  selling:  (1)  by  scale  meas- 
urement of  rough  products,  using  the  different  log,  cord, 
and  rick  scales;  (2)  by  the  piece,  for  such  products  as  ties 
and  poles;  (3)  by  the  boundary,  for  a  lump  sum;  and 
(4)  by  lumber  scale  of  sawed  products. 
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Selling  by  the  log  or  piece  is  the  simplest  method,  and  the 
one  that  most  farmers  are  probably  in  the  best  position  to 
follow.  It  does  not  require  much  technical  knowledge  of 
scaling  and  the  like,  or  great  attention  to  details.  Ties, 
poles,  piling,  etc.,  are  always  sold  by  the  piece.  It  is  a 
simple  method ;  the  important  things  to  know  are  the  differ- 
ent grades  of  each  product  and  their  relative  value.  Fire 
wood,  pulp  wood,  and  excelsior  wood  are  sold  either  by  the 
cord  or  rick.  This,  too,  is  a  comparatively  simple  method 
of  marketing,  and  in  small  timber  it  is  better  than  selling 
log  scale,  on  account  of  the  way  most  log  rules  underestimate 
the  contents  of  small  logs.  To  be  sure  of  selling  profitably 
by  the  boundary  for  a  lump  sum,  the  wood-lot  owner  would 
need  to  make  a  very  careful  estimate  of  the  amount  and 
value  of  his  timber.  Outside  of  this,  the  method  gives  the 
seller  the  least  trouble  of  any,  unless  the  buyer  should  make 
conditions  in  regard  to  the  number,  kind,  and  size  of  trees 
to  be  cut,  in  which  case  a  good  deal  of  supervision  on  the 
part  of  the  owner  would  be  necessary.  Taking  everything 
into  account,  sale  by  scale  measurement  or  by  the  piece  is 
probably  better. 

So  far  as  gross  returns  go,  the  owner  could  probably  se- 
cure the  most  by  disposing  of  his  material  in  the  form  of 
lumber,  or  of  squares  or  other  special  forms  demanded  by 
the  secondary  wood-using  industries,  either  sawing  out  the 
products  himself  or  having  the  work  done  by  a  portable 
miU.  This  would  be  complicated,  however,  by  such  matters 
as  cutting  specifications,  inspection,  seasoning  of  the  prod- 
ucts, and  accumulation  of  waste.  The  owner  would  also 
need  to  know  something  about  grading  rules  and  milling 
methods.  On  the  other  hand,  he  need  not  make  an  accurate 
estimate  of  his  standing  timber,  and  he  would  perhaps  be 
able  to  utilize  common  and  cull  logs  which  he  could  not  haul 
out  of  the  tract  at  a  profit.  The  lower  grades  of  lumber  he 
could  use  on  the  farm  or  dispose  of  locally.  Ordiuarily, 
however,  manufacturing  limiber  and  special  forms  would 
not  be  as  advisable  as  disposing  of  his  products  in  the  rough, 
unless  there  was  a  portable  sawmill  operating  in  his  neigh- 
borhood. In  the  latter  case  the  production  of  sawed  mate- 
rial might  be  warranted.  The  milling  could  be  done  by  con- 
tract, but  the  owner  should  attend  to  the  logging  himself. 
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He  could  turn  out  shipping  lumber  or  else  fill  special  orders 
from  dealers  in  hickory  whiffletree  squares,  or  handle  stock, 
oak  felloe  stock,  tight  cooperage  stock,  or  car  and  bridge 
timbers,  ash  baseball  bat  or  long  handle  stock,  dogwood  and 
persimmon  shuttle  blocks,  cedar  squares  and  posts,  and 
locust  insulator  pins. 

PLAN  OF  UTILIZATION  AND  COST  KEEPING. 

In  marketing  his  woodlot,  the  owner  should  have  a  plan 
to  go  by  and  an  estimate  of  the  cost  of  doing  the  work.  It 
ought  to  be  a  simple  matter  to  make  a  working  plan.  All 
that  needs  to  be  shown  is  how  much  of  each  product  the 
woodlot  contains,  to  whom  each  product  is  to  be  sold,  the 
specifications  to  which  it  is  to  be  cut,  the  price  to  be  received, 
and  the  cost  of  cutting  and  marketing  it.  With  such  infor- 
mation systematically  arranged,  the  owner  knows  just  what 
he  intends  to  do  and  what  profit  he  ought  to  make.  The 
simplest  form  of  plan  is  merely  a  tabular  statement  of  the 
data.  Another  and  perhaps  better  scheme  is  to  keep  the 
data  for  each  class  of  material  on  separate  cards.  This  is 
compact  and  easily  referred  to. 

To  figure  the  cost  of  marketing  is  also  a  simple  matter.  If 
the  owner  does  his  own  cutting  and  hauling,  the  cost  will 
be  merely  a  charge  for  teams  and  for  the  labor  of  the 
owner  and  any  helpers  he  may  employ.  If  a  number  of 
different  products  are  turned  out,  it  would  be  well  to  deter- 
mine the  cost  of  each.  With  lumber  and  other  sawed  stuff, 
milling  costs  will  have  to  be  added.  No  elaborate  method 
of  finding  costs  is  necessary.  The  more  simple  the  method, 
the  less  will  be  the  chance  of  error.  If  the  cutting  and  haul- 
ing are  done  by  an  outside  party,  the  contract  price  wiH, 
naturally,  determine  the  costs. 

WHEN  TO  CUT  THE  TIMBER. 

Unless  the  products  have  to  be  peeled  of  bark,  the  beat 
time  to  cut  timber  in  the  woodlot  is  in  the  winter  months. 
This  also  happens  to  be  the  season  when  other  work  on  the 
farm  is  slack  and  the  woodlot  owner  is  in  the  best  position 
to  get  out  his  material.    Hauling  is  easiest  in  winter  wher* 


flq.  1.— a  wooolot  containinq  much  merchantable 
Material 

Tha  [oUea  wlill«-asb  log,  U  marketed,  would  bave  brought  a  eodiI  price. 


FiQ.  2,— Veneer  Logs  BHfNQ  Gooo  Prices, 

In  the  noodlot  can  probably  be  used  [or  this  puq>Qse  ][  there  Is  a  vennT 
pping  distance.    Veneer  logs  should  be  sound,  o[  good  quality,  and  at 
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ever  there  is  snow  on  the  ground.  Winter-cut  timber  seasons 
slowly  and  evenly,  and  by  the  time  the  warm  weather  comes 
is  thoroughly  air-dried.  Round  timbers,  when  cut  in  warm 
weather  and  allowed  to  remain  in  the  woods,  are  subject  to 
attack  by  insects  and  fungi.  Products  which  must  be  peeled, 
such  as  ties,  poles,  and  tanbark,  should  be  cut  in  spring, 
when  the  bark  peels  most  easily.  Hardwoods  which  repro- 
duce by  sprouts  must  be  cut  in  winter  if  the  resultant  cop- 
pice growth  is  to  have  the  best  chance  to  develop  into  a  new 
stand.  When  such  trees  are  cut  in  the  summer  or  early  fall, 
the  sprouts  start  immediately  and  are  not  hardy  enough  by 
the  time  winter  sets  in  to  stand  the  cold.  Veneer  logs  which 
must  be  delivered  at  the  mill  in  a  green  condition  can  be 
cut  in  any  season  of  the  year,  provided  they  are  delivered  as 
Soon  as  cut;  and  the  same  is  true  of  pulp  wood  and  tannin- 
extract  wood. 

There  are  other  points  in  connection  with  marketing 

'Woodlot  products  which  might  be  touched  upon,  but  those 

discussed  here  are  the  main  ones.    The  really  necessary  steps 

^re  to  find  what  the  woodlot  contains,  and  then,  through 

^he  medium  of  a  list  of  wood-using  industries  within  ship- 

X>ing  distance,  to  find  a  purchaser  for  the  various  classes  of 

"timber  on  the  tract,  delivering  the  material  in  the  forms 

called  for.     If  the  woodlot  owner  will  devote  the  same 

'thought  and  care  to  marketing  his  timber  as  he  does  to 

xnarketing  other  farm  crops,  he  will  be  more  than  likely  to 

find  that  this  necessary  part  of  the  farm,  which  now  too  often 

brings  in  no  revenue  at  all,  can  be  put  upon  a  sound  paying 

basis. 

STATE  WOOD-USING  INDUSTRY  REPORTS. 

The  Forest  Service  has  completed  studies  of  the  wood- 
using  industries  in  a  number  of  Stains,  the  results  of  which 
have  been  printed  by  the  individual  States  or  in  limiber  trade 
journals.  The  reports  at  present  available  are  listed  on  page 
130,  and  may  be  secured  from  the  cooperator  whose  address 
is  given.  In  ordering  those  for  which  there  is  no  charge, 
postage  should  accompany  the  application. 
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Washington,  D.  C 
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Superintendent  of  Documents,  Gor- 
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Separate    Directory   of  Wood-using 

0.  M.  Homans.  State  forester 
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W.  O.FHIey.  State  forester 

New  Haven.  CoDn. ... 

Florida 

W.  A.  McRae,  commissioner  of  agri- 
culture. 
T.nrnl^nr  Tnwle  Journal 

Qoorgia 

New  Orleans.  La 

Illinois 

J.  C.  Blair,  University  of  Illinois 
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TiifiipnA. 

Chicago,  111 
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Michigan 
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New  Jersey 

E.  A.  Hirst.  State  forester 

Concord,  N.H 

Tronton,  N.  J 

2S 

Alfred  Gaskill,  State  forester 

New  York 

State  College  of  Forestry 

Syracuse,  N.Y 

North  Cfffolina 

M.  S.  Holmes,  State  f(Hvster 

Chapel  Hill,  N.  C 

Ohio 

Edmund  Secrest,  State  forester 
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Southern  Lumberman 
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Tennessee 
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Texas 

Lumber  Trade  Journal 
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25 

Vermont 

A.  F.  Hawes,  State  forester 

Virgfaiia 

G.  W.  Koiner,  commissioner  of  agri- 
culture. 

H.  E.Williams,  commissioner  of  agri- 
culture. 

F.  B.  Moody,  State  forester 

Richmond,  Va 

West  Virginia 

Charleston,  W.  Va 

Wisconsin 

Madison,  Wis 

• 

The  supplies  of  the  wood-using  reports  for  the  following 
States  are  exhausted : 


Idaho. 

Iowa. 

Kentucky. 


Louisiana.  Minnesota. 

Maryland.  Montana. 

Massachusetts.     Oregon. 


Washlngtoa. 


HOW  HAWAII  HELPS  HER  FARMERS  TO  MARKET 

THEIR  PRODUCE. 

By  B.  V.  Wilcox,  States  RelntUms  Service, 

PRIOR  to  the  establishment  of  the  Territorial  market 
under  the  supervision  of  the  Hawaiian  Experiment 
Station,  the  tourists  who  visited  Honolulu  had  for  years  com- 
plained of  the  impossibility  of  securing  any  adequate  concep- 
tion of  the  nature  and  variety  of  tropical  fruits  by  an  inspec- 
tion of  the  local  markets,  and  of  the  absence  of  these  fruits  on 
the  menus  of  Honolulu  hotels.  The  fruits  to  be  obtained 
on  the  Honolulu  markets  included  California  oranges  and 
grapefruit,  a  poor  quality  of  Chinese  banana,  poor  speci- 
mens of  pineapple  picked  so  green  that  they  had  neither 
sweetness  nor  flavor,  papayas  which  might  or  might  not  be 
fit  to  eat,  occasionally  an  avocado  composed  largely  of  an 
immense  seed  with  a  thin  layer  of  pulp  aroimd  it,  a  few 
turpentine  mangoes,  and  in  the  Chinese  markets  a  consid- 
erable variety  of  the  less  common  tropical  fruits.  The  rea- 
son for  the  lack  of  any  adequate  supply  of  tropical  fruits 
in  proper  condition  on  the  Honolulu  markets  was  found  in 
the  total  absence  among  farmers  of  organization  or  infor- 
mation regarding  the  demands  of  the  Honolulu  market  or 
the  methods  of  grading  and  shipping  the  various  fruits  and 
vegetables.  To  this  reason  should  be  added  the  traditional 
and  well-grounded  suspicion  that  in  the  event  of  making 
a  shipment  of  fruit  or  vegetables  to  Honolulu  the  farmer 
might  not  receive  a  remittance  large  enough  to  pay  the 
freight.  When  one  asked  why  Honolulu  markets  were  not 
properly  supplied  with  tropical  products  the  farmer  replied 
that  the  dealers  apparently  did  not  want  such  produce,  or 
at  any  rate  would  not  pay  enough  for  it  to  give  the  farmer  a 
profit,  while  the  dealer  replied  that  either  the  produce  in 
question  could  not  be  profitably  grown  in  the  Territory  or 
the  farmers  were  not  sufficiently  industrious  to  engage  in 
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any  special  line  of  agriculture.  To  understand  how  such  a 
situation  arose  it  is  necessary  to  sketch  briefly  some  of  the 
early  events  on  the  island. 

When  Capt.  Cook  discovered  the  Hawaiian  Islands,  in 
1778,  he  found  there  about  400,000  natives,  largely  engaged 
in  agriculture  and  fishery  and  in  self-supporting  condition* 
With  the  establishment  of  a  sailing  service  between  Hawaii 
and  the  mainland,  after  the  advent  of  the  white  man,  trade 
began  to  develop  with  the  mainland  in  agricultural  produce. 
The  forty-niners  in  search  of  gold  in  California  received  a 
large  part  of  their  supplies  of  potatoes,  wheat,  beans,  etc, 
from  Hawaii  by  means  of  sailing  vessels.  With  the  main- 
land and  with  oriental  countries  considerable  trade  was 
also  developed  in  sandalwood,  pulu  fiber,  candlenut  oil  (the 
export  of  which  at  one  time  reached  a  volume  of  10,000 
gallons  a  year),  and  cotton,  especially  after  the  Civil  War. 
Moreover,  the  whaling  fleets,  which  for  many  years  operated 
in  Hawaiian  waters,  offered  a  large  market  to  Hawaiian 
farmers  for  miscellaneous  farm  products. 

CHANGES  IN  ECONOMIC  CONDITIONS  SINCE  THE  ADVENT 

OF  THE  WHITE  MAN. 

The  advent  of  the  white  man  in  Hawaii  was  not  an  un- 
mixed blessing  to  the  natives.  It  brought  about  important 
far-reaching  changes  in  their  habits  of  life  and  ixh  their 
industries,  but  these  changes  were  not  all  to  their  advantage, 
as  is  apparent  from  the  diminution  of  the  native  population. 
At  present,  notwithstanding  the  large  influx  of  Chinese, 
Japanese,  Porter  Ricans,  Portuguese,  Spanish,  Filipinos, 
Russians,  and  others,  brought  in^  as  laborers,  and  the  con- 
siderable numbers  of  Americans  and  Europeans  who  came 
to  establish  themselves  in  business,  the  total  population  is 
only  200,000,  or  one-half  thajt  present  in  Capt.  Cook's  time, 
while  more  than  half  the  foodstuffs  are  imported  from  the 
mainland  and  the  Orient,  and  a  large  proportion  of  the 
natives  have  ceased  to  be  farmers.  These  changes  and  the 
resulting  present  condition  have  been  brought  about  largely 
by  changes  and  disturbances  in  the  marketing  conditions  for 
local  products.  The  land  was  gradually  taken  in  large  areas 
by  corporations  for  the  production  of  sugar  cane,  and  later 
for  plantations  of  pineapples,  sisal,  rubber,  etc.    The  trans- 
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portation  facilities  furnished  by  sailing  vessels,  and  later 
by  steamships,  were  quite  fully  absorbed  in  carrying  sugar 
from  the  various  islands  of  the  group  to  Honolulu  and 
from  Honolulu  to  the  mainland.     There  is  a  decided  ad- 
vantage to  the  transportation  companies  in  having  a  large 
return  freight  from  the  mainland.    The  building  up  of  this 
business  in  return  freight  from  the  United  States  greatly 
checked  the  development  of  local  farming  enterprises  by 
reason  of  the  extensive  business  connections  which  the  trans- 
portation companies  had  with  local  dealers.    The  great  de- 
velopment of  the  sugar  industry,  therefore,  operated  to  the 
ciiscouragement  of  farming. 

XJNSATISFACTORY    CONDITIONS    IN    EARLY    HOMESTEAD 

COMMUNITIES. 

There  have  always  been  in  Hawaii  men  interested  in  the 
:Knaintenance  and  prosperity  of  a  local  farming  population. 
Vl'heir  efforts  have  from  time  to  time  brought  about  the 
^establishment  of  homestead  communities  in  different  locali- 
ses on  the  various  islands.    The  underlying  idea  which  gov- 
erned the  establishment  of  these  homestead  communities  was 
:»iot  always  the  development  of  independent  farming  but 
xather  the  attachment  of  the  plantation  laborer  to  the  soil 
T^y  giving  him  a  small  tract  of  land  on  which  to  raise 
^rden   vegetables,  a   few   fruit  trees,  and   possibly  some 
poultry,  a  cow,  and  a  few  pigs.    The  area  of  homesteads,  as 
parceled  out  in  the  early  days,  was  about  6  acres  and  was 
obviously  inadequate  for  the  maintenance  of  the  family  in 
an  independent  condition.    As  a  matter  of  fact,  few  even  of 
these  small  homesteads  were  properly  farmed.    The  laborers 
recognized  the  fact  that  under  existing  conditions  a  living 
could  not  be  made  from  such  a  small  area.    The  only  culti- 
vation, therefore,  which  was  done  on  the  homesteads  was  in 
the  nature  of  small  garden  patches,  and  this  work  was  done 
by  women  and  children,  while  the  men  labored  on  neighbor- 
ing sugar  plantations.     In  a  large  percentage  of  cases  the 
homesteads  were  simply  planted  to  cane  under  contract  with 
the  sugar  plantations  and  cane  was  harvested  by  the  regular 
labor  force  of  the  plantation. 
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ESTABLISHMENT  OF  A  TERRITORIAL  MARKET  UNDER 
THE  SUPERVISION  OP  THE  EXPERIMENT  STATION. 

The  unsatisfactory  conditions  in  markets  for  farm  produce 
in  Hawaii  finally  induced  the  Territorial  legislature  by  joint 
resolution  of  the  session  of  1909  to  appoint  a  commission  on 
fruit  growing  and  truck  farming  for  the  purpose  of  inves- 
tigating the  market  conditions  and  for  recommending  to 
the  legislature  a  method  of  overcoming  these  difficulties. 
The  commission  was  at  once  appointed  with  the  writer  as 
chairman  and  a  report  ^was  submitted  in  February,  1910, 
recommending  the  establishment  of  a  Territorial  market.  It 
had  been  originally  intended  that  the  Territorial  market 
should  be  from  the  beginning  under  the  supervision  of  the 
Hawaii  experiment  station,  maintained  by  this  department 
By  a  ruling  of  the  Territorial  attorney  general,  however,  it 
was  decided  that  the  Territorial  funds  at  the  disposal  of  the 
station  could  not  be  used  for  that  purpose.  A  temporary 
arrangement  was  therefore  made  whereby  the  Territorial 
department  of  immigration,  labor,  and  statistics  maintained 
a  Territorial  market  for  nearly  two  years.  At  the  1913 
session  of  the  Territorial  legislature  an  act  was  p^^ssed  plac^ 
ing  funds  at  the  disposal  of  the  Hawaii  experiment  station 
to  be  used  in  furthering  the  production  and  marketing  of 
miscellaneous  farm  products.  As  a  result  of  this  action  of 
the  legislature  the  experiment  station  established  a  Terri- 
torial marketing  division  under  its  supervision  on  July  1, 
1913. 

WORK  OF  THE  MARKETING  DIVISION  OP  THE  STATION. 

The  astonishingly  low  ebb  to  which  trade  in  local  farm 
produce  had  fallen  was  evidenced  by  the  fact  that  for  tiie 
first  four  months  of  its  existence  the  produce  received  by 
the  Territorial  market  did  not  reach  a  total  value  of  $700. 
It  required  patience  and  careful  managing  to  establish  in 
the  minds  of  local  farmers  any  confidence  in  the  possibility 
of  marketing  farm  produce  in  Honolulu  with  a  profit  to  tiie 
producer.  Through  conversation  with  many  of  the  farmers 
it  was  found  that  they  had  all  had  practically  the  same 
experience.  It  was  impossible  for  any  one  farmer  to  raise 
enough  produce  to  secure  the  reduced  rates  granted  by  the 
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hip  companies  to  5-ton  shipments.  Moreover,  his 
nail  farm  area  could  not  be  allotted  to  different  crops  in 
uch  a  manner  as  to  bring  about  a  steady  supply.  The  worst 
mature  of  all  from  the  standpoint  of  the  small  farmer  was 
lat  no  market  information  was  available  in  any  t>f  the  local 
3wspapers.  The  farmer  was,  therefore,  never  able,  except 
irough  sheer  luck,  to  send  a  shipment  to  a  market  in  which 

good  demand  existed.  In  most  instances  the  market  was 
)und  to  be  occupied  by  large  shipments  just  received  from 
le  mainland. 

The  list  of  difficulties  which  confronted  the  farmer  in 
[awaii  was  not  exhausted  by  the  lack  of  information  con- 
Bming  the  market,  high  freight  rates,  competition  with 
roduce  shipped  in  from  the  United  States  and  the  Orient, 
nd  the  indifference  of  Honolulu  produce  dealers.  Another 
erious  difficulty  was  furnished  by  the  imeven  nature  of  the 
and,  the  prevalence  of  insect  pests  and  fungus  diseases,  the 
inusual  heaviness  of  the  soil,  and  poor  roads  leading  from 
he  somewhat  isolated  farms  to  boat  landings.  In  fact  the 
vhole  field  of  diversified  agriculture  in  Hawaii  was,  imtil 
(uite  recently,  neglected  by  reason  of  the  intense  interest  in 
he  production  of  sugar.  It  was  therefore  obviously  neces- 
ary  for  the  Hawaii  experiment  station  to  begin  at  the 
eginning  and  to  help  as  rapidly  as  possible  to  bring  about 
^nditions  which  are  recognized  as  fundamental  to  success- 
il  farming. 

The  freight  rates  on  the  local  interisland  steamships  were 
igh  for  small  shipments,  and  the  charges  of  commission 
len  and  other  middle  men  amounted  to  so  much  in  the 
ygregate  that  little  or  no  profit  was  received  by  the  pro- 
[icer,  even  when  his  produce  reached  Honolulu  at  a  time  of 
nglutted  market.  An  investigation  of  the  egg  industry, 
yr  example,  showed  that  with  eggs  retailing  in  Honolulu 
b  60  cents  a  dozen,  the  farmer  located  at  a  distance  of  80 
tiles  on  the  island  of  Maui  netted  only  13  to  15  cents  a  dozen 
jT  his  eggs.  With  the  establishment  of  the  Territorial 
larket  a  decided  change  in  betterment  of  marketing  con- 
itions  took  place.  The  farmers  who  first  took  advantage  of 
tie  market  were  encouraged  to  increase  their  production, 
thers  learned  of  the  opportunities  offered  by  the  marketing 
iivision,  and  within  six  months  enough  of  certain  kinds  of 
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produce  was  received  at  the  market  to  maintain  a  steady 
supply  for  a  slowly  increasing  number  of  customers  who 
visited  the  market  for  their  supplies. 

Visits  to  the  various  produce  dealers  in  Honolulu  brought 
out  quite  clearly  their  attitude  and  the  difficulties  which 
they  had  experienced  in  attempting  to  depend  upon  local 
supplies  of  farm  produce.  A  number  of  them  had  had  very 
unsatisfactory  experiences.  After  making  an  arrangement 
Avith  some  dairyman  for  the  purpose  of  handling  his  butter, 
they  were  unable  to  deal  satisfactorily  with  him  for  the 
reason  that  he  could  not  maintain  a  uniform  supply  and 
sometimes  could  not  secure  transportation  for  his  produce 
on  the  local  steamships.  The  dealers  had,  therefore,  come 
to  depend  upon  shipments  from  the  mainland  by  regular 
steamers,  and  had,  of  course,  made  arrangements  with  main- 
land dealers  whereby  the  shipments  to  Honolulu  were  regu- 
lated so  as  to  maintain  a  constant  and  uniform  supply. 

The  Hawaiian  farmers  were  therefore  confronted  with 
the  fact  that  peanuts  were  imported  in  large  quantities  from 
China  and  Japan,  beans  from  the  mainland,  com  from  Seat- 
tle and  Manchuria,  oranges,  grapefruit,  carrots,  beets,  as- 
paragus, potatoes,  and  various  vegetables,  as  well  as  cold- 
storage  chickens  and  turkeys,  from  California,  and  onions 
from  Texas  and  Australia.  Without  any  information  as  to 
the  actual  condition  of  the  Honolulu  market,  it  was  practi- 
cally impossible  for  the  farmer  to  prevent  glutting  the  mar- 
ket by  making  a  shipment  to  Honolulu. 

ENCOURAGEMENT  OF  ORGANIZATION  AMONG  FARMERS. 

In  the  management  of  the  Territorial  marketing  division 
it  was  apparent  at  once  that  the  fundamental  difficulty  to  be 
oA'ercome  was  that  of  the  total  lack  of  organization.    Kather 
unusual  difficulties  had  to  be  overcome  in  starting  any  system 
of  organization  among  the  farming  population.    There  are 
a   few   communities   composed   almost   exclusively    of   one- 
race,  for  example.  Hawaiian,  Portuguese,  and,  in  one  or  tw<^ 
instances.  American.     Most  communities,  however,  are  of 
mixed  races,  involving  Japanese,  Chinese,  Hawaiian,  Ko- 
rean, Filipino,  and  Portuguese,  as  well  as  American.    Few 
other  races  understand  the  Chinese  or  Japanese  language* 
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all  races  in  Hawaii  speak  and  understand  Hawaiian, 
)f  them  having  better  knowledge  of  Hawaiian  than 
lish.  The  diversity  of  language  and  ideas,  and,  in 
;aseB,  the  sheer  impossibility  of  understanding  one 
'  readily,  made  the  establishment  of  cooperative  asso- 
(  among  these  groups  of  farmers  a  slow  and  difficult 
ire.  Through  the  medium  of  pidgin  English,  how- 
le  imiversal  business  language  of  the  Orient,  and  by 
g  the  interest  of  representatives  of  various  races, 
itisfactory  cooperative  associations  have  at  last  been 

in  the  various  farming  conmiunities.  The  simplest 
1  a  mere  voluntary  organization  of  farmers  who  pool 
roduce  and  ship  it  in  common  in  the  name  of  the 
;ation  to  the  Territorial  marketing  division.  Some  of 
re  advanced  associations  have  monthly  or  bimonthly 
^  and  have  affiliated  women's  organizations.  In 
tstances  they  sell  all  their  produce  cooperatively  and 
large  part  of  their  supplies,  building  materials,  fer- 
,  household  utensils,  and  standard  groceries  coopera- 
,  The  prevailing  idea  in  nearly  all  of  these  coopera- 
iociations  of  farmers  in  Hawaii  has  been  to  make  a 
)f  their  immediate  local  markets  their  first  problem 
sn  to  organize  their  farm  operations  in  such  a  man- 
to  ship  to  Honolulu  cooperatively  and  at  opportune 
ill  produce  not  demanded  by  their  immediate  local 
.  The  chief  reason  for  this  arrangement  is  that  prices 
1  markets  in  the  various  islands  are  almost  invariably 
than  in  Honolulu. 

association  on  the  island  of  Maui  is  composed  exclu- 
if  American  farmers.  Their  main  crop  is  pineapples, 
ere  induced  to  take  up  land  in  this  locality  by  contract 
e  local  cannery,  which  agreed  to  take  their  pineapples 
liding-scale  system  regulated  by  the  sale   price  of 

pineapples.  Up  to  that  time  no  trouble  had  been 
need  with  such  contracts.  Before  the  first  crop  of 
ales  in  this  community  matured  the  price  for  fresh 
'as  reduced  one-half  or  more,  and  the  farmers  were 
t  face  to  face  with  a  new  emergency.  This  is  merely 
tration  of  the  fate  which  may  befall  farming  conunu- 
ho  depend  upon  the  sale  of  one  product  under  contract 
igfaboring  mill  or  cannery.    A  movement  was  at  once 
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started  to  establish  a  cooperative  cannery  for  handliTig  the 
fruit  of  the  community,  but,  in  the  meantime,  it  was  nec- 
essary to  attempt  to  save  the  first  crop  by  selling  the  pine- 
apples fresh  to  the  Territorial  marketing  division.  In  an- 
other neighboring  community  on  Maui,  composed  largely  of 
Portuguese  and  Japanese,  com,  beans,  cabbage,  and  poidtry 
are  the  main  products  for  sale.  This  community  buys  its 
supplies  through  a  business  manager  elected  by  popular 
vote  and  sells  its  produce  cooperatively  through  the  same 
manager.  The  association  has  succeeded  in  placing  its  prod- 
ucts advantageously  upon  the  small  local  markets  on  the 
island  of  Maui  and  is  now  making  large  shipments  to  the 
Territorial  marketing  division  for  sale  in  Honolulu  or  for 
reshipment  to  San  Francisco. 

Both  of  these  associations  are  making  a  thorough  study 
of  the  methods  of  sorting,  grading,  holding,  packing,  and 
shipping  their  products.  The  unsatisfactory  condition  in 
which  much  of  the  produce  was  received  by  the  Territorial 
market  in  Honolulu  showed  at  once  that  a  special  effort  must 
be  made  to  give  instruction  and  advice  in  the  matter  of 
packing  and  shipping.  Through  the  extension  work  of  the 
experiment  station,  a  great  amount  of  good  has  been  done 
along  this  line.  The  extension  men  of  the  experiment  sta- 
tion have  visited  the  various  farming  communities  with 
sample  packing  cases  and  have  demonstrated  methods  of 
wrapping,  packing,  and  kinds  of  shipping  cases  which  have 
proved  to  be  satisfactory  for  Hawaiian  conditions.  These 
were  matters  to  which,  for  the  most  part,  the  Hawaiian 
farmer  had  given  no  thought.  Extension  work  on  methods 
of  packing  and  shipping  is  yielding  large  results  among 
these  farmers.  Considerable  experience  had  already  been 
had  in  shipping  fresh  pineapples  to  San  Francisco  and 
farther  inland,  and  one  of  the  most  expert  packers  in  the 
Territory  was  employed  in  demonstrating  the  best  methods 
of  sorting  and  packing  this  fruit  for  long  shipments.  (PL 
IX.)  The  methods  of  packing  and  shipping  butter  were 
also  carefully  studied  and  instruction  given  in  this  matter 
to  the  butter  producers  in  the  neighborhood  of  Hilo.  In 
a  number  of  instances  in  which  the  farmers  could  not  be 
made  to  believe  through  correspondence  that  their  produce 
was  not  arriving  in  good  condition  they  were  induced  to 
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come  to  Honolulu  in  order  to  see  the  condition  in  which 
the  produce  arrived  at  the  Territorial  market. 

DISTRIBUTION  OP  MARKET  INFORMATION. 

In  order  to  keep  the  farmers  on  the  different  islands  in- 
formed as  to  the  prices  and  demands  for  various  kinds  of 
produce  in  Honolulu,  a  weekly  market  letter  is  prepared,  a 
copy  being  sent  to  every  farmer  who  ships  produce  to  the 
Territorial  market,  copies  also  being  furnished  to  all  the 
newspapers  of  the  Territory.  This  market  letter  is  therefore 
printed  in  all  languages  which  are  spoken  in  the  Territory 
and  reaches  practically  every  farmer  who  has  miscellaneous 
produce  for  sale. 

COLLECTION   OP  FARM   DATA  AS   TO   PROBABLE   KINDS 

AND  AMOUNTS  OP  PRODUCE. 

Soon  after  the  establishment  of  the  marketing  division  an 

active  campaign  was  started  to  secure  advance  notification 

and  estimates  from  farmers  throughout  the  Territory  as  to 

the  kinds  and  amounts  of  produce  which  they  were  likely 

to  have  in  the  near  future  for  shipment  to  Honolulu.    A 

Card  system  was  devised  for  the  use  of  all  farmers  who  wish 

^  patronize  the  marketing  division.     On  these  cards  the 

farmers  indicated  the  number  of  acres  planted  to  various 

^:rops,  the  varieties  which  they  had  used,  the  eiqpected  time 

^f  maturity  of  the  crops,  and  the  expected  amount  of  produce 

estimated  from  average  yields  in  their  neighborhood.    By 

t>ieans  of  other  cards  the  marketing  division  is  furnished, 

^bout  two  weeks  in  advance  of  shipment,  the  closest  possible 

Estimates  of  the  amount  of  produce  and  the  approximate 

i^ate  of  shipment.    Usually  the  exact  date  can  be  given,  for 

ho  reason  that  from  many  ports  there  is  boat  connection 

^nly  once  a  week.    This  system  of  mutual  exchange  of  in- 

zformation  between  the  marketing  division   and   the  con- 

"tiributing  farmers  makes  it  possible  to  regulate  the  supply  of 

'produce  so  as  to  hold  the  trade  which  is  already  established 

in  Honolulu  and  tends  to  prevent  the  flooding  of  the  market. 

BENEFITS  OF  THE  WORK. 

The  beneficial  results  of  the  establishment  of  the  Terri- 
torial market  are  obvious  on  every  hand.  The  demand  for 
local  produce  in  Honolulu  has  greatly  increased  as  a  result 
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of  the  fact  that  dealers  found  that  through  the  Territorial 
market  they  could  secure  a  uniform  and  ccmstant  supply  for 
their  trade.  Many  local  products  which  were  rarely  found 
upon  the  Honolulu  market  are  now  supplied  in  reasonable 
quantities.  In  the  place  of  cold-storage  chickens  and  turkeys 
the  market  is  supplied  with  home-grown  poultry  in  good 
condition.  The  local  supply  of  eggs  has  not  yet  equaled  the 
demand.  The  duck  industry,  which  had  previously  been 
almost  exclusively  in  the  hands  of  the  Chinese,  ha£t  taken 
on  an  entirely  different  character.  The  Chinese  raised  only 
an  inferior  breed,  which  was  maintained  on  ponds  and  which 
tasted  fishy  and  unsavory.  The  great  demand  at  present 
is  for  muscovies,  while  a  large  demand  has  arisen  for  duck 
eggs,  especially  those  from  the  Indian  Sunner  breed. 

Until  the  establishment  of  the  Territorial  market,  the 
small  farmer  had  almost  no  market  for  the  few  cattle,  sheep, 
and  pigs  which  he  might  be  able  to  raise.  All  this  meat 
is  now  handled  readily  and  at  a  profit  to  the  farmer  through 
the  Territorial  market.  The  market  has  also  made  it  possible 
to  secure  in  Honolulu  a  regular  supply  of  limes  and  Hawai« 
ian  seedling  oranges.  These  products  had  formerly  gone  to 
waste  for  the  most  part.  The  seedling  oranges  are  a  delicions 
fruit,  more  juicy  and  of  better  flavor  than  the  oranges  im- 
ported from  California.  A  promising  market  has  also  been 
opened  for  Hawaiian  grapefruit,  breadfruit,  avocados,  man- 
goes, papayas,  poha,  jams,  jellies^  watermelons,  mountain 
apple,  and  various  other  fruits  and  fruit  products. 

Before  the  estiiblishment  of  the  marketing  division  a  large 
part  of  the  com  consumed  in  the  Territory  was  imported 
from  Seattle  and  Manchuria.  The  market  demand  is  now 
satisfied  largely  from  growers  on  the  various  islands,  and 
on  account  of  the  regular  supply  of  fresh  local  com  the  use 
of  corn  for  feeding  purposes  is  extending.  It  is  a  curious 
fact  that  corn  had  been  used  in  Honolulu  only  for  feeding 
chickens,  and  not  as  a  horse  and  mule  feed. 

During  the  first  year  of  the  existence  of  the  Territorial 
market  the  monthly  receipt  and  sale  of  farmers'  produce  in- 
creased from  $85  to  $6,000.  The  total  value  of  the  produce 
received  and  handled  during  the  year  was  $26,500,  at  a  cost 
of  $2,000.    The  funds  originally  provided  by  the  Territory 
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for  conducting  the  market  were  so  limited  that  a  charge  had 
to  be  made  against  the  produce  for  the  actual  expense  of 
handling,  the  Territorial  funds  being  suflScient  only  for  the 
salaries  of  the  men  directly  engaged  in  developing  and  main- 
taining the  market.  Arrangements  were  made  by  which 
cold  storage  was  provided  for  berries,  butter,  meat,  and 
other  articles  on  board  the  island  steamships.  By  an  under- 
standing with  the  company  which  operates  the  steamships 
all  produce  consigned  to  the  Territorial  market  is  accepted 
without  prepaying  the  freight  and  monthly  bills  for  freight 
are  rendered  to  the  superintendent  of  the  market.  The 
freight  charges  against  each  consignor  are  deducted  from 
the  proceeds  of  his  consignment  before  remittance  is  made. 
In  this  way  a  great  saving  is  effected  in  the  matter  of  book- 
keeping on  the  part  of  the  steamship  company  and  the  com- 
pany has  been  willing  to  grant  more  favorable  rates.  A 
large  increase  in  their  local  business  between  the  different 
islands  has  awakened  sufficient  interest  on  the  part  of  the 
officers  of  the  steamship  companies  to  induce  them  to  pro- 
vide better  facilities  for  the  transportation  of  perishable 
produce.  Before  the  establishment  of  the  market  the  ships' 
crews  had  little  experience  in  handling  any  perishable  prod- 
ucts, the  freight  being  mostly  sugar,  fertilizers,  and  live 
stock  on  the  hoof.  As  a  result  of  the  cooperation  of  the 
officers  of  the  interisland  steamships,  farm  produce  has  re- 
ceived more  attention  and  more  careful  handling,  with  the 
result  that  it  reaches  the  market  in  better  condition  than 
heretofore. 

Simultaneously  with  this  awakening  of  interest  in  local 
products  on  the  part  of  steamship  companies  there  has  been 
an  increased  effort  among  the  farmers  themselves  to  crate 
and  pack  their  produce  in  a  satisfactory  manner.  Before 
any  efforts  at  practical  instruction  along  this  line  were  put 
forth,  the  farmers  of  various  races  were  without  any  hint  as 
to  the  demands  of  the  market  regarding  size  and  character 
of  packages.  The  produce  was  sent  in  bags,  loose  crates, 
and  various  unattractive  and  totally  inadequate  containers, 
suffering  greatly  from  bruising  and  heating  or  fermentation 
en  route.  While  these  difficulties  have  not  been  entirely 
overcome,  great  improvement  in  this  regard  is  noted. 
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The  farm  produce  received  at  the  Territorial  market  is 
sold  chiefly  at  wholesale  to  Army  posts,  hotels,  boarding 
houses,  hospitals,  schools,  and  other  institutions.  A  number 
of  neighborhood  groups  of  householders  have  been  formed 
in  various  parts  of  Honolulu  and  these  groups  buy  cooper- 
atively of  the  Territoral  market  through  a  representative 
appointed  by  each  group.  In  addition  to  the  wholesale 
trade,  a  retail  business  of  considerable  proportions  is  done 
at  the  market.  It  was  hoped  in  the  first  place  that  it  might 
be  possible  to  avoid  the  trouble  of  carrying  on  a  retail  busi- 
ness at  the  market.  It  was  found  necessary,  however,  to 
yield  to  the  insistent  demand  of  numerous  individuals  who 
wish  to  buy  fresh  local  produce  on  the  day  of  its  arrival 
in  smaller  quantities  than  are  considered  in  wholesale  trade. 
The  retail  trade  has  involved  particularly  the  purchase  of 
live  fowls,  pohas,  watermelons,  and  butter. 

OTHER  LINES  OF  FARM  BUSINESS  ENCOURAGED;  PURE- 

BRED  STOCK;  SEED  PRODUCTION. 

In  addition  to  the  weekly  list  of  prevailing  prices  issued 
by  the  marketing  division  and  furnished  to  all  farmers  and 
newspapers,  a  list  of  breeders  of  pure-bred  stock  has  been 
compiled  and  kept  up  to  date  by  a  card  system,  so  that  in- 
quiring purchasers  may  be  referred  directly  to  individuals 
who  have  pure-bred  stock  for  sale.  In  this  work,  as  well 
as  in  the  general  increase  in  the  use  of  local  products,  the 
actual  receipts  and  sales  of  the  marketing  division  indicate 
only  a  portion  of  the  effect  of  the  market  in  increasing  the 
utilization  of  home  products.  Through  the  agency  of  the 
market,  many  sales  and  standing  orders  have  been  arranged 
which  of  course  do  not  appear  on  the  books  of  the  Terri- 
torial market.  The  actual  increase  in  the  handling  of  local 
farm  products  upon  the  markets  of  Honolulu  as  a  result  of 
the  establishment  of  the  Territorial  market  is  therefore  much 
greater  than  would  appear  by  the  sales  account  of  the 
market.  Moreover,  as  already  indicated,  most  of  the  local 
cooperative  associations  of  farmers  devoted  their  first  efforts 
to  a  study  of  their  immediate  local  markets  and  to  supply- 
ing the  demands  of  these  markets.  In  some  cases  it  required 
the  efforts  of  a  year  or  more  before  the  local  farmers  were 
able  to  supply  the  demands  of  their  local  town  markets. 
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IMPROVEMENT    OF    METHODS    OP    PACKING    AND 

HANDLING. 

The  demand  for  reliable  farm  and  garden  seeds  of  varie- 

es  preferred  in  the  Honolulu  market  and  known  to  be 

dapted  to  the  Hawaiian  climate  became  so  great  that  the 

larketing  division  was  forced  to  make  an  arrangement  by 

IS  of  competitive  bids  for  purchasing  quantities  of  such 

jd  and  selling  it  to  the  farmers  at  cost  price.  This  branch 
f  the  business  in  the  marketing  division  has  increased  rap- 
Uy  and  is  generally  welcomed  as  a  much-needed  relief  from 
le  unsatisfactory  seed  markets  to  which  the  Hawaiian 
inner  previously  had  access.  A  number  of  Hawaiian  f  arm- 
rs  have  gone  into  the  business  of  producing  seed  for  sale, 
nd  in  such  instances  individual  sales  of  their  seed  and 
banding  orders  have  been  arranged  through  the  marketing 
ivision.    The  opportunity  for  the  local  production  of  seed 

5ms  to  be  greatest  in  the  case  of  com,  cowpeas,  jack  beans, 
igeon  peas,  Sudan  grass,  etc. 

During  the  first  year  much  of  the  time  of  the  working 
)rce  of  the  marketing  division  was  absorbed  in  bringing 
)out  better  methods  of  packing  and  handling  produce,  in 
•ganizing  local  communities  into  associations  so  as  to  sim- 
ify  the  inevitably  elaborate  bookkeeping  of  cooperative 
isiness,  in  furnishing  more  detailed  information  to  farmers 

to  the  quantities  of  farm  produce  demanded  in  Honolulu, 
e  varieties  preferred,  and  the  seasons  when  best  prices  may 
I  expected,  and  in  making  known  to  the  citizens  of  Hono- 
lu  the  merits  of  locally  grown  produce  and  of  the  need 
•  supporting  the  Honolulu  market  in  order  to  encourage 
e  establishment  of  a  solid  farming  population  in  the  Terri- 
ry.  Incidentally  in  connection  with  this  work  it  soon  be- 
tme  apparent  that  certain  products  could  be  grown  in 
[awaii  in  larger  quantities  than  could  be  consumed  in  the 
lawaiian  markets.  The  Bermuda  onion  crop,  although  con- 
uned  in  large  quantities  by  the  permanent  population  and 
V  the  Armv  posts  in  the  neighborhood  of  Honolulu,  over- 
in  aU  limite  of  local  consumption  and  had  to  be  shipped  to 
le  mainland.  Satisfactory  prices  were  obtained  and  no 
ifficulty  was  experienced  in  shipping  onions  from  Honolulu 
\  San  Francisco.     Similarly  with  sweet  potatoes,  which 
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mature  at  all  months  of  the  year  in  Hawaii,  it  was  foimd 
that  from  May  to  July,  during  the  off  season  in  San  Fran- 
cisco, prices  ranging  from  4  to  8  cents  a  pound  could  bi 
obtained  in  that  city.  Several  shipments  of  sweet  potatoes 
were  made  during  this  season  with  satisfactory  results. 
From  time  to  time  an  active  demand  for  beans  was  manifest 
on  the  west  coast,  and  it  was  found  possible  for  the  Terri- 
torial market  to  arrange,  through  the  various  farmers'  co- 
operative associations,  for  large  supplies  of  dry  beans  for 
shipment  to  San  Francisco. 

BRANCH  MARKET  IN  SAN  FRANCISCO. 

The  first  year's  work  of  the  Territorial  market  showed 
clearly  the  necessity  of  maintaining  a  branch  market  in  San 
Francisco  for  handling  Hawaiian  products.    Thus  far  all 
shipments  of  produce  to  San  Francisco  have  been  made  by 
consignment,  but  it  became  evident  that  the  business  could 
be  much  increased  by  having  an  agent  of  the  Territorial 
market  in  San  Francisco.    Naturally,  his  interest  in  the  de- 
velopment of  the  business  would  be  greater  than  that  of  the 
commission  men,  to  whom  the  receipt  of  shipments  of 
Hawaiian   produce  was  merely   an  incidental  matter.     A 
recommendation  to  this  effect  was  made  to  the  governor 
and  the  legislature,  with  the  result  that  at  the  1915  session 
of  the  legislature  provision  was  made  for  maintaining  a 
branch  office  of  the  Territorial  market  in  San  Franciaoo. 
Thus  the  Hawaii  marketing  division  began  oj^erations.  in 
San  Francisco  July  1,  1915.    Its  main  business  thus  far  has 
been  the  handling  of  fresh  pineapples.    The  Hawaiian  pine- 
apple canneries  had  reduced  the  price  of  pineapples  and 
offered  only  $5  to  $10  a  ton  fou  first-grade  pineapples  instead 
of  $18  to  $21,  which  had  previously  been  the  prevailing  price* 
Since  in  Hawaii  it  costs  in  different  localities  from  $12  to 
$14  a  ton  to  produce  pineapples  it  was  necessary  that  die 
small  growere  secure  some  other  outlet  for  their  fruit  in 
order  to  avoid  losses.     It  could  not  be  foretold  whether  the 
old  prices  would  be  reestablished  after  a  slump  of  one  year's 
duration,  but  an  attempt  was  made  to  market  fresh  pine- 
apples in  San  Francisco  in  order  to  relieve  the  local  ritn- 
ation.    There  had  been  a  persistent  tradition  in  Honolula 


FiQ.  1.— Whebe  the  Pineapples  Grow. 


Fio.  2.— Gathering  and  Sorting  Pineapples. 


Fig.  1,— Cleaninq  the  Pineapples  with  a  Wire  Brush  Befoae  Packing 


FiQ.  2.— Packing  Pineapples  P 
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that  pineapples  would  not  stand  shipment  well  to  San  Fran- 
cisco and  that  only  a  few  cases  a  week  would  be  demanded 
by  the  markets  of  the  west  coast.    It  was  found  almost  imme- 
diately, however,  after  the  establishment  of  the  branch  offipe 
in  San  Francisco  that  the  difficulty  of  pineapple  marketing 
lay  not  with  losses  suffered  during  shipment  nor  in  securing 
a  marjket  for  the  fruit,  but  in  securing  space  on  the  steam- 
diips  pl]m[ig  between  Honolulu  and  San  Francisco.    Thus 
far  it  has  not  been  possible  to  meet  satisfactorily  more  than 
a  small  fraction  of  the  orders  for  Hawaiian  pineapples,  and 
this  failure  is  due  entirely  to  a  lack  of  transportation 
£acilitie&    It  is  believed,  however,  that  these  facilities  will 
be  improved  in  the  near  future.    With  the  prevalence  of 
the   fruit  fly  in  Hawaii,  imfortunately,  no  fruit  can  be 
shipped  to  San  Francisco  except  pineapples  and  bananas. 
if,  however,  adequate  transportation  facilities  for  carrjdng 
these  fruits  were  supplied,  the  trade  in  fresh  pineapples  and 
Ohinese  bananas  and  cooking  bananas  might  be  expected 
t^o  increase  rapidly. 

APPROPRIATIONS  FOR  THE  WORK. 

The  substantial  recognition  of  the  services  of  the  market- 
ing division  to  the  Hawaiian  farmers  and  to  the  Territory 
CIS  a  whole  is  shown  by  the  action  of  the  legislature  at  its 
i9ession  in  1915.    An  appropriation  of  $14,400  was  made  for 
n  building  to  be  used  as  headquarters  of  the  marketing  divi- 
jsion  in  Honolulu.     This  building  is  already  nearly  com- 
pleted, is  conveniently  located,  both  with  regard  to  the 
steamship  wharves  and  the  railroad  station,  as  well  as  to 
the  commercial  produce  houses  of  Honolulu.    The  Territorial 
appropriation  also  carried  an  item  of  $7,500  to  be  used  as 
a  revolving  fund  to  enable  a  prompter  remittance  to  the 
&rmer.    During  the  first  two  years  of  the  existence  of  the 
Territorial  market  no  fimd  of  this  sort  was  available.    It 
was  necessary,  therefore,  to  conduct  the  business  of  the 
market  absolutely  without  capital,  a  rather  anomalous  pro- 
cedure.    The  only  inconvenience  in  this  system,  however, 
was  the  occasional  delay  in  making  remittances  to  consignors. 
It  was  obviously  necessary  to  receive  payment  from  sales 
before  remittance  could  be  made  to  consignors.    Most  of  the 
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business  was  carried  on  a  monthly  basis,  and  since  even 
monthly  credit  was  given  only  to  responsible  institutions  no 
losses  were  suffered.  The  possession  of  a  revolving  fund, 
hpwever,  will  make  it  possible  to  remit  promptly  to  the  pro- 
ducer and  thus  encourage  the  individual  farmer. 

In  addition  to  the  funds  already  mentioned,  the  appro- 
priation carried  an  item  of  $24,000  for  the  biennial  period, 
or  $1,000  a  month,  for  maintenance.  This  is  considered  suffi- 
cient for  the  maintenance  of  the  main  market  in  Honolulu 
and  also  the  branch  office  in  San  Francisco. 

RESULTS. 

The  substantial  results  from  the  establishment  of  the  Ter- 
ritorial market  have  been  far  greater  than  were  even  antici- 
pated by  its  friends  and  promoters.  Starting  with  unor- 
ganized and  isolated  farming  communities  of  different  races, 
it  has  brought  these  men  together  to  the  mutual  benefit  of 
all  concerned.  Beginning  with  a  farming  population  which 
had  been  originally  laborers  and  totally  without  information 
as  to  market  requirements  for  farm  products,  it  has  brought 
about  a  striking  improvement  in  the  grading  and  packing 
of  tropical  fruits  and  products  to  the  benefit  of  the  farmer 
and  of  the  consumer  in  Honolulu  and  on  the  mainland. 
Initiating  a  practical  market  system  among  a  set  of  fanners 
who  were  thoroughly  discouraged  as  to  the  prospects  of 
carrying  on  general  agriculture  in  Hawaii,  it  has  shown 
that  reasonable  profits  can  be  derived  from  diversified  agri- 
culture in  Hawaii. 


UNPROFITABLE  ACRES. 

By  J.  C.  McDowell, 
Agriculturist,  Office  of  Farm  Management. 

OUR  farm  management  investigations  show  that  on 
almost  every  farm  a  portion  of  the  area  is  carried  at  a 
loss  and  that  on  this  account  a  large  percentage  of  farms 
are  unprofitable.  After  deducting  a  fair  rate  of  interest 
on  the  investment  and  allowing  that  portion  of  the  living 
which  is  furnished  by  the  farm,  including  house  rent,  it 
was  found  that  over  30  per  cent  of  the  large  number  of 
farms  studied  during  the  past  year  had  nothing  left  with 
which  to  pay  for  the  labor  spent  upon  them.  In  many 
cases  the  operator  paid  something  for  the  privilege  of 
working. 

We  hear  many  uncomplimentary  things  said  about  the 
Unprofitable  dairy  cow,  the  "boarder,"  supported  from  the 
profits  of  the  remainder  of  the  herd,  but  on  many  farms  the 
improfitable  cow  is  not  the  only  boarder.  Low-yielding 
acres,  like  boarder  cows,  are  often  fatal  to  successful  farm- 
ing. Our  farm  survey  records  show  that  areas  of  poorly 
drained,  compact,  and  sour  soils,  or  soils  Jow  in  humus, 
greatly  reduce  net  profits.  Sometimes  these  records  show 
that  as  much  as  30  per  cent  of  the  entire  farm  acreage  does 
not  produce  enough  to  pay  its  way. 

One  farm  in  Wisconsin,  on  which  records  were  recently 
taken,  has  40  acres  of  poorly  drained  land  that  in  its  present 
condition  is  practically  worthless.  Twenty-five  dollars  per 
acre  spent  in  drainage  will  make  this  40-acre  tract  the  equal 
of  any  in  that  district,  and  good  land  is  selling  there  at  $150 
per  acre.  A  small  portion  of  similar  land  on  this  farm  has 
already  been  tile-drained  and  is  now  producing  a  fair  profit 
on  each  acre  so  improved. 

The  successful  business  man  always  tries  to  weed  out  all 
unprofitable  enterprises  and  to  expand  those  that  pay  a 
profit.  Unprofitable  acres  can  not  always  be  disposed  of  as 
readily  as  boarder  cows,  but  usually  they  can  be  improved 
until  they  become  profit  bearing.  If  the  income  from  such 
land  can  not  be  increased  it  is  quite  possible  that  the  labor 
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spent  upon  it  can  be  reduced  until  the  income  at  least  pays 
a  little  more  than  the  cost  of  labor. 

ITEMIZE  BEFORE  PURCHASING. 

In  buying  a  farm,  unprofitable  acres  that  can  not  easily 
be  made  profitable  should  ordinarily  be  considered  as  having 
little  or  no  agricultural  value.  They  may  even  be  a  burden 
to  their  owner,  in  which  case  they  have  a  negative  value, 
A  farmer  was  about  to  buy  a  quarter-section  farm  in  the 
corn  belt  at  $100  per  acre.  This  appeared  to  him  to  be  a 
very  reasonable  price  for  a  farm  in  that  region,  until  a 
careful  analysis  of  the  proposition  called  his  attention  to  the 
large  amount  of  waste  land  on  the  farm.  Actual  measure- 
ments and  careful  estimates  furnished  the  following  data: 

80  acres  rich,  sandy  loam,  not  stony,  not  rough,  gently 
sloping,  well  drained;  actual  value  $125  per  acre; 
$125X80 110,000 

45  acres  poor  land,  sandy,  stony,  rough,  hilly,  probably  of 

little  or  no  agricultural  value;  actual  value 0 

35  acres  poor  pasture  land,  wet  land  that  can  be  drained,  but 
that  can  not  be  drained  at  a  profit;  actual  value  $10  per 
acre ;  $10X35 350 

Buildings 2, 460 

Total 12,800 

$12,8(XH-160=$80. 

These  figures  gave  the  farm,  including  buildings,  a  value 
of  $80  per  acre,  though  a  part  of  it  was  worth  considerably 
more  than  the  average  price  per  acre  asked  for  the  farm. 
An  itemized  study  of  the  farm,  acre  by  acre,  and  a  detailed 
study  of  fences,  buildings,  and  other  improvements,  should 
always  be  made  before  purchasing.  Such  investigation 
often  calls  attention  to  enough  unprofitable  acres  to  stop 
the  sale. 

PROFIT  INFLUENCED  BY  NUMBER  OF  ACRES. 

The  size  of  the  business  often  has  much  to  do  toward  mak- 
ing the  farm  profitable.  Farm-management  records  show 
that  farms  are  often  either  too  small  or  too  large  for  the 
most  successful  farming.  There  may  be  too  few  as  well 
as  too  many  acres.    A  man  may  not  have  enough  land  or  he 
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may  be  "land  poor,"  thereby  rendering  all  his  acres  un- 
profitable. 

About  30  years  ago  a  Wisconsin  farmer  with  a  large 
family  was  deep  in  debt.  His  farm  consisted  of  120  acres, 
half  of  which  was  under  the  plow.  The  remainder  was 
woodland  and  expensive  to  clear.  For  12  years  the  farmer 
had  not  been  quite  able  to  meet  his  interest  To  him  the 
whole  farm  consisted  of  unprofitable  acres.  He  finally  de- 
cided that  the  farm  was  too  small  for  the  most  efficient  use 
of  the  labor  available.  Having  an  opportunity,  he  bought 
an  adjoining  80  acres  of  cleared  land,  going  in  debt  the  full 
amount  of  the  purchase  price.  From  that  time  on  the  farm 
was  prosperous,  and  in  10  years  the  entire  farm  was  paid 
for  and  enough  additional  money  saved  to  build  a  good 
house  and  bam.  Duripg  this  period  there  had  been  no 
great  change  in  prices  of  farm  products.  The  smaller  farm 
had  been  improfitable  because  the  overhead  expenses  were 
too  high  for  so  small  a  business.  In  this  case  acres  were 
made  profitable  by  increasing  their  number. 

In  the  early  nineties  a  North  Dakota  farmer  owned  3 
quarter  sections  of  land.  His  farm  was  quite  heavily  mort- 
gaged and  for  a  number  of  years  he  had  not  been  able  to 
pay  interest  in  full.  His  family  was  small  and  for  most  of 
the  work  he  had  to  depend  on  hired  help.  He  concluded 
that  under  the  circumstances  he  was  working,  or  trying  to 
work,  too  many  acres.  Finally,  he  sold  a  quarter  section 
and  paid  his  debts.  Seven  years  later  he  had  $5,000  in  the 
bank.  Increased  prices  of  farm  products  during  this  period 
only  account  in  part  for  this  farmer's  increased  prosperity. 
In  this  case  all  the  acres  had  been  unprofitable  largely  be- 
cause there  were  too  many  of  them. 

UNPROFITABLE  ACRES  DECREASE  AVERAGE  YIELD. 

A  decreased  yield  per  acre  in  any  State  may  indicate 
poorer  methods  of  farming  and  less  profitable  farming. 
Contrary  to  public  opinion,  however,  it  may,  and  often  does, 
indicate  exactly  the  reverse.  In  districts  where  commercial 
fertilizers  are  not  used,  statistics  frequently  show  that  as 
prices  go  up  the  average  yield  per  acre  goes  down.  Better 
prices  for  wheat  have  caused  large  areas  of  wheat  to  be 
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grown  in  the  drier  districts  of  the  Central  West  on  land 
that  can  not  be  made  to  produce  large  yields  per  acre.  This 
lowers  the  average  yield  of  wheat]  in  these  States  at  the 
very  time  that  the  farmers  are  improving  their  methods  in 
order  to  have  more  wheat  to  sell  at  the  higher  price.  In  this 
way  increased  prices  often  lower  the  average  yield  of  farm 
crops  over  considerable  areas  by  bringing  what  were  form- 
erly unprofitable  acres  under  successful  cultivation. 

The  extensions  of  agriculture  into  regions  that  formerly 
could  not  be  farmed  at  a  profit  may  be  due  to  a  variety  of 
causes,  among  which  may  be  mentioned  higher  prices,  better 
cultural  methods,  more  efficient  machinery,  and  immigration 
due  to  a  general  increase  of  population.  All  these  factors 
combined  to  push  both  the  corn  belt  and  the  wheat  belt  farther 
and  farther  west,  thus  developing  large  areas  of  land  that  had 
previously  been  considered  worthless.  The  decreased  aver- 
age yield  of  com  per  acre  in  some  of  our  Western  States  is 
perhaps  due  more  to  increased  acreage  than  to  depletion  of 
soil  fertility.  In  the  following  table  it  will  be  noted  that 
for  Kansas  and  Nebraska  there  seems  to  be  a  direct  relation 
between  large  acreage  and  low  yield  per  acre. 

Yield  of  com  eta  related  to  acreage. 


Years. 

NetaraakE. 

Average 

annual 

acreage. 

Average 

yield 
per  acre. 

Average 
acreage. 

Average 

yield 
per  acre. 

1871-1880 

1,940,037 
4,997,125 
7,367,234 
7,298,172 

Buthag. 
33.7 
27.6 
21.9 
22.1 

822,200 
3,30^,961 
6,686,886 
7,642,217 

BuAd9. 
85.7 
81.6 
26.4 
26.1 

1881-1800 

1891-1900 

1901-1910 

In  this  table  it  will  be  noted  that  average  yields  go  down 
as  the  acreage  increases,  and  that  when  the  acreage  becomes 
practically  constant  the  yields  do  the  same.  The  acreage 
for  the  10-year  period  1901-1910  is  practically  the  same  as 
it  was  for  the  preceding  10  years  and  the  yield  is  approxi- 
mately the  same  for  both  of  these  10-year  periods.  Other 
causes,  such  as  variation  in  seasons,  greatly  influence  the 
average  yield  of  crops,  but  in  this  table  the  effect  of  climatic 
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conditions  for  any  particular  year  is  minimized  by  taking 
10-year  averages.  Sometimes  our  farming  methods  are 
criticized  on  the  ground  that  they  have  decreased  the  yields 
by  robbing  the  soil,  when,  as  a  matter  of  fact,  the  decreased 
average  yield  may  be  due  in  part  to  the  bringing  of  less  pro-, 
ductive  land  under  cultivation. 

DEVELOPMENT  OF  UNIMPROVED  LAND. 

The  Government  irrigation  projects  have  brought  under 
successful  cultivation  millions  of  acres  of  arid  land  by  ap- 
plying water  to  acres  that  formerly  were  unprofitable. 
There  are  still  large  areas  to  be  improved  in  the  same  way. 
The  drainage  of  the  immense  swamp  areas  is  also  reclaiming 
many  acres  that  are  not  only  unprofitable  but  that  are  often 
a  menace  to  health  and  a  hindrance  to  travel  and  trans- 
portation. The  clearing  of  the  cut-over  districts  and  the 
improvement  of  methods  used  in  dry- farming  are  also  doing 
much  to  make  unprofitable  acres  profitable.  However,  irri- 
gation, drainage,  land  clearing,  and  dry- farming  include  so 
much  that  is  foreign  to  our  subject  that  they  permit  only  of 
brief  mention  here. 

NONPRODUCING  ACRES  INCREASED  BY  LAND 

SPECULATION. 

The  cut-over  districts  of  northern  Michigan,  northern 
Wisconsin,  and  northern  Minnesota  contain  more  than 
30,000,000  acres  of  undeveloped  land.  Some  of  this  pro- 
duces enough  timber  or  furnishes  enough  pasture  to  pay  its 
^ay,  but  by  far  the  larger  part  of  this  vast  area  must  be 
classed  as  unprofitable.  Quite  a  percentage  of  the  best  of 
tiie  undeveloped  land  is  now  owned  by  land  speculators  and 
some  of  it  is  held  at  prices  that  make  its  successful  develop- 
ment at  present  financially  impossible.  Similar  conditions 
prevail  in  many  parts  of  the  West  Central  and  Western 
States.    (PI.  X.) 

A  report  on  file  in  the  Office  of  Farm  Management  tells 
of  delayed  agricultural  development  along  a  certain  rail- 
road in  a  Western  State.  For  a  long  distance  the  railroad 
traverses  a  belt  of  level  and  fertile  but  undeveloped  prairie 
land.    Less  desirable  land  at  a  distance  of  8  to  10  miles 
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back  from  the  railroad  is  quite  well  developed  and  pro- 
ducing fair  crops.  At  first  it  seems  very  strange  that  the 
most  fertile  and  best  located  land  should  be  the  slowest  to 
develop.  Fui-ther  investigation  disclosed  the  fact  that  the 
undeveloped  land  was  owned  by  speculators  and  held  at 
prices  that  made  its  development  practically  prohibitive. 
In  a  more  limited  way  these  conditions  are  found  in  all  the 
new  agricultural  sections.  Land  speculators  have  not  only 
greatly  inflated  the  prices  of  land,  but  they  are  to-day  hold- 
ing a  tremendous  area  out  of  production  altogether.  The 
unearned  increment  may  eventually  enrich  the  present 
owners,  but  to  the  general  public  these  acres  are  all  unprofit- 
able. How  to  discourage  excessive  land  speculation  is  a 
problem  that  is  now  puzzling  many  of  the  wisest  men  in  our 
legislative  assemblies.  The  solution  of  this  problem  would 
materially  decrease  one  source  of  unprofitable  acres  in. this 
country. 

In  the  suburbs  of  nearly  every  city  there  is  a  considerable 
area  of  rich  agricultural  land  that  has  been  cut  up  into  city 
lots  and  sold  at  prices  that  prevent  its  profitable  use  for 
agricultural  purposes.  Such  land  is  held  for  speculation 
and  for  many  years  it  may  serve  no  useful  purpose  what- 
ever. (PI.  XI.)  In  fact,  these  vacant  lots  are  often  badly 
kept,  unsightly,  and  a  menace  to  the  health  of  the  com- 
munity. It  would  imdoubtedly  have  been  better  if  this  land 
could  have  been  left  in  farms  until  such  time  as  it  may  be 
needed  for  building  purposes.  The  area  of  each  lot  is  small, 
but  the  total  area  of  such  unprofitable  land  is  very  great. 

How  to  prevent  this  misuse  and  waste  of  good  agricul- 
tural land  tliat  is  so  well  located  is  not  an  easy  problem. 
Vacant  city  lots  are  being  used  to  encourage  vegetable 
gardening  in  connection  with  boys'  and  girls'  club  work. 
This  undertaking  is  meeting  with  some  success,  but  by  far 
tlie  greater  part  of  such  land  can  never  be  used  in  this  way. 

We  hear  much  comment  about  the  great  profits  that  are 
sometimes  made  by  holding  idle  land  for  rise  in  price.  The 
cost  of  holding  this  land  is  usually  overlooked.  Taxes  and 
a  fair  rate  of  interest  on  the  investment  take  a  big  slice  of 
the  unearned  increment,  and  often  unimproved  city  prop- 
erty is  actually  held  at  a  loss.  Not  infrequently  the  present 
owners  and  possibly  the  general  public  would  have  been  the 
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T  City  Lot  Eablv  in  the  Sprino  of  1914. 
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^IR  AND  Ceoah  Stump  Land.   Good  Soil  but  Very  Expensive  to  Clear. 
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Fig.  2.— Same  Land,  Late  Summer  of  Same  Year. 
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gainers  if  unused  suburban  lots  had  been  left  in  farms.  In 
livid ing  rich  agricultural  land  into  city  lots  the  desire 
o  get  something  for  nothing  has  added  materially  to  the 
otal  number  of  unprofitable  acres. 

IMPROVEMENT  DEPENDS  ON  DEMAND. 

A  considerable  percentage  of  our  unprofitable  land  doubt- 
3  never  can  be  brought  under  successful  cultivation  by 
ay  methods  now  known.  (PI.  XII.)  It  is  also  true  that 
le  sudden  advancement  of  all  our  arable  land  to  a  point 
'here  each  farm  would  become  100  per  cent  efficient  might 
sriously  affect  the  business  side  of  farming  by  lowering  the 
rices  of  agricultural  products.  Yet  as  population  increases 
U  classes  of  people  will  undoubtedly  be  benefited  if  the 
apidly  rising  price  of  farm  products  can  be  met  at  least  in 
►art  by  setting  idle  acres  to  work  and  by  making  improfit- 
ble  acres  yield  a  satisfactory  income.  (PI.  XIII.) 
To  meet  the  growing  demand  for  farm  products  we  must 
arm  more  acres  or  make  each  acre  produce  more.  Land 
lot  now  in  farms  should  be  made  into  farms,  and  unim- 
)roved  land  now  in  farms  should  be  improved,  only  in  so 
ar  as  this  can  be  done  profitably. 

UTILIZATION  OF  UNPROFITABLE  ACRES. 

To  what  extent  and  at  what  rate  we  should  attempt  to 
lecrease  the  number  of  unprofitable  acres  depends  largely 
U  the  increased  demand  for  agricultural  products.  The  law 
f  diminishing  returns  prevents  the  reclamation  of  waste 
ind  until  the  rising  prices  or  cheaper  methods  of  production 
lake  such  action  practicable.  Frequently  it  pays  better  to 
:>end  time  and  money  in  the  further  improvement  of  acres 
lat  are  now  profitable  rather  than  in  the  reclamation  of 
tss  desirable  land. 

Much  money  and  valuable  time  is  lost  each  year  in  almost 
very  locality  in  the  attempt  to  put  unprofitable  acres  on  a 
aying  basis.  Lack  of  satisfactory  agricultural  credit  forces 
lany  a  deserving  family  to  waste  time  in  trying  to  get  a 
bart  on  acres  that  moneyed  men  pass  by.  Misleading  adver- 
Lsements  and  inflated  magazine  articles  have  lured  many  a 
amily  to  give  up  a  comfortable  living  in  the  city  to  drag 
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out  a  miserable  existence  in  toil  and  worry  on  worthless  land* 
Lack  of  knowledge  of  the  business  side  of  fanning  is  largely 
responsible  for  loss  in  the  management  of  improfitable  acres. 
The  problem  of  how  to  prevent  a  waste  of  money,  time,  and 
energy  in  the  attempt  to  develop  worthless  land  is  worthy 
of  careful  study.  At  best  such  waste  can  only  partially  be 
prevented.  The  pity  of  it  is  that  so  much  of  this  loss  falls 
on  those  who  can  least  afford  to  lose. 

Every  farmer  who  owns  unprofitable  land  should  make  a 
detailed  examination  of  his  farm,  acre  by  acre,  to  detect  all 
unprofitable  areas.    Next,  he  should  determine  the  approxi- 
mate cost  of  maldng  each  acre  pay  its  way.     Such  study 
will  disclose  what  and  how  much  is  needed  in  the  way  of 
manure,  commercial  fertilizer,  drainage,  or  other  prepara- 
tion, to  produce  satisfactory  crop  yields.    This  analytical 
study  of  each  portion  of  the  farm  will  sometimes  call  atten- 
tion to  many  acres  that  can  not  be  cultivated  profitably.    It 
is  better  to  leave  such  land  in  permanent  pasture,  or  even 
to  let  it  lie  idle,  than  to  work  it  at  a  loss.    The  farm  not- 
only  furnishes  a  home,  but  it  is  a  place  of  business.     As  such^ 
each  enterprise  and  acre  should  receive  individual  attention^ 
and,  so  far  as  practicable,  the  entire  farm  should  be  placedL 
on  a  paying  basis. 


SHIPPING  FISH  THREE  THOUSAND  MILES  TO 

MARKET. 

By  E.  D.  Clabk,  Bureau  of  Chemistry. 

MILLIONS  of  pounds  of  halibut  and  salmon  are  shipped 
each  year  across  the  United  States  from  the  Pacific 
to  the  Atlantic  coast.  Few  of  the  persons  who  help  to 
consume  this  vast  supply  realize  that  the  fish  has  come 
overland.  They  imagine  that  its  freshness  is  due  to  their 
own  proximity  to  the  ocean  and  believe  that  if  they  were  so 
unfortunate  as  to  live  far  inland  good  sea  food  would  be 
unattainable. 

As  a  matter  of  fact,  it  is  the  Pacific,  not  the  Atlantic, 
which  now  furnishes  the  bulk  of  the  salmon  and  halibut 
consumed  in  the  country.     For  various  reasons  the  Atlantic 
catches  have  diminished  to  such  an  extent  in  recent  years 
that  the  supply  from  this  source  would  be  quite  insufficient 
to  supply  even  the  large  cities  along  the  coast  itself.     On 
the  other  hand,  the  catches  in  the  Pacific  are  enormous. 
The  fisheries  of  Alaska  alone  yield  annually  products  that 
are  valued  at  two  or  three  times  the  $7,000,000  paid  to  Rus- 
sia in  1867  for  the  Territory,  and  the  annual  output  of  the 
I^acific  salmon  canneries  is  valued  at  $30,000,000.     Sixty 
xnillion  pounds  of  fresh  halibut  alone  were  shipped  east 
last  year. 

Kefrigerator  cars  and  artificial  freezing  have  made  pos- 
^ble  the  development  of  an  industry  which  now  regularly 
supplies  even  New  'England,  the  traditional  home  of  Ameri- 
can fishing,  with  fresh  fish  from  the  far  West.    At  first 
the  Pacific  fishermen  canned  their  salmon  and  sold  what 
they  could  of  their  halibut  to  the  local  markets.    The  latter, 
however,  could  not  begin  to  make  away  with  all  that  the 
ocean  offered.    There  were  more  fish  than  people  to  eat 
them  and  it  was  not  until  the  possibility  of  sending  them 
across  the  continent  had  been  demonstrated  that  the  Pacific 
fisheries  became  really  profitable. 

To-day  fast  express  trains  carry  carloads  of  fresh  salmon 
and  halibut  from  the  Pacific  to  the  Atlantic  in  from  5  to  7 
days.    Packed  carefully  in  ice  from  the  time  they  leave  the 
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waters  of  the  northern  Pacific  to  the  moment  they  are  de- 
livered to  the  consumer,  these  fish  when  they  appear  upon 
tlie  table  are  practically  indistinguishable  in  flavor  and  ap- 
pearance from  those  that  have  been  caught  a  few  hours'  sail 
away.  From  20,000  to  24,000  pounds  of  fish  are  hauled  in 
each  car,  so  that  the  value  of  the  shipment  is  sufficient  to 
justify,  from  a  business  point  of  view,  the  care  that  is  indis- 
pensable if  it  is  to  reach  the  market  in  good  condition. 

Though  halibut  and  salmon  are  frequently  shipped  in  the 
same  cars,  they  are  usually  packed  somewhat  differently. 
AVhen  the  halibut  boats  reach  the  docks,  the  fish  are  swung 
out  of  the  hold  in  large  rope  nets  caught  up  by  the  four 
corners.  These  nets  arc  swung  over  to  the  "  heading  tables" 
and  the  fish  dumped  out.  There  they  are  decapitated,  the 
operators  hooking  each  fish  with  the  left  hand  and  slicing 
off  the  heads  with  a  large  knife  held  in  the  right  hand. 

The  headless  fish,  which  have  already  been  cleaned  on 
board  ship,  are  then  packed  in  large  boxes,  the  bottoms  of 
which  are  covered  with  layers  of  cracked  ice.  More  ice  is 
placed  upon  the  fish  before  the  boxes  are  nailed  down. 
From  350  to  450  pounds  are  packed  in  each  box. 

Salmon,  on  the  other  hand,  are  brought  to  the  shippers  in 
smaller  lots  and  they  are  packed  in  smaller  and  flatter  boxes 
than  the  halibut.  Before  packing,  moreover,  the  fish  are 
gone  over  very  carefully  and  any  defect,  such  as  soft  flesh 
or  lack  of  brightness,  results  in  their  rejection  (PI.  XTV, 
fig.  1) .  Shipments  for  the  Atlantic  coast  are  usually  packed 
undressed;  other  fish  are  cleaned  first. 

As  soon  as  they  are  filled,  both  salmon  and  halibut  boxes 
are  stored  away  in  the  refrigerator  express  cars  waiting  for 
them  on  the  docks.  These  cars  have  already  been  thor- 
oughly cooled  by  the  ice  in  their  bunkers  and  more  ice  is 
thrown  over  the  boxes  before  the  car  is  closed  for  its 
journey.  The  temperature  in  the  interior  is  thus  reduced  to 
a  point  so  low  that  comparatively  little  of  the  ice  melts  on 
the  road,  but  icing  stations  are  distributed  along  the  route 
and  the  supply  in  the  car  is  renewed  from  time  to  time. 

Although  these  methods  have  succeeded  in  making  prac- 
tically the  entire  country  an  accessible  market  for  Pacific 
fish,  the  supply  is  so  great  at  certain  seasons  of  the  year 
that  it  has  become  necessary  to  devise  other  means  to  pre- 
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vent  a  large  part  of  the  yield  from  going  to  waste.  Accord- 
ingly, great  quantities  of  both  salmon  and  halibut  are  now 
frozen  and  kept  in  cold  storage  to'  be  marketed  during  the 
winter,  when  fresh  fish  of  these  species  are  not  available. 
(See  PL  XV.) 

In  preparing  fish  for  the  freezer  the  first  step  is  to  wash 
off  all  blood  and  slime.  This  is  never  done  with  fish  shipped 
in  ice,  because  the  slime  has  been  found  to  assist  materially 
in  excluding  the  air  and  consequently  in  keeping  the  fish  in 
good  condition.  With  frozen  stock,  however,  the  protective 
covering  of  slime  is  not  desirable,  its  purpose  being  better 
served  by  a  thin  glaze  of  ice. 

From  12  to  24  hours  in  the  "sharp  freezer,"  where  the 
fish  rest  on  brine  pipes  in  a  temperature  of  zero  or  less,  turns 
the  salmon  and  halibut  into  a  substance  that  is  almost  as 
hard  as  stone.  To  store  them  in  this  condition,  however, 
would  result  in  their  gradually  turning  white  through  loss 
of  moisture;  while  the  action  of  the  air  would  cause  dete- 
rioration and  change  in  flavor.  To  prevent  this  the  fish  are 
dipped  several  times  in  water  in  a  room  so  cold  that  a  thin 
film  of  ice  forms  around  them,  sealing  them  hermetically 
and  permanently.  Thereafter,  if  kept  at  a  temperature 
below  freezing,  the  fish  remain  for  months  unchanged  in 
appearance  or  flavor. 

The  instant  they  are  permitted  to  thaw,  however,  dete- 
rioration begins.  It  is,  therefore,  much  to  be  regretted  that 
the  popular  prejudice  against  cold-storage  products  in  gen- 
eral, and  frozen  fish  in  particular,  tempts  many  retailers  to 
thaw  out  their  stock  and  dispose  of  it  to  customers  as  fresh 
fish.  Although  it  is  true,  of  course,  that  fresh  stock  always 
brings  a  higher  price  than  frozen,  it  is  probable  that  the  con- 
sumer's prejudice,  which  not  infrequently  keeps  him  from 
buying  frozen  fish  at  any  price,  is  more  responsible  for 
this  practice  than  the  dealer's  desire  to  obtain  a  little  extra 
money  by  selling  goods  under  false  pretenses.  Furthermore, 
the  dealer  buys  his  own  supplies  of  frozen  fish  at  prices 
which  fluctuate  widely.  He  is,  however,  prevented  by  the 
existing  prejudice  from  reflecting  to  any  great  extent  these 
fluctuations  in  the  prices  at  which  he  sells  and  he  is  thus  un- 
able to  stimulate  in  this  way  the  demand  for  his  goods.  As 
a  matter  of  fact,  both  practical  experience  and  scientific  re- 
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search  have  shown  that  fish  frozen  in  the  manner  described 
retains  its  flavor  and  its  food  value  for  a  long  time.  There 
is  no  reason  why  anyone  should  hesitate  to  eat  it  and  a 
more  general  consumption  would  be  profitable  to  fisherman, 
dealer,  and  consumer  alike. 

xVt  present  the  annual  demand  for  frozen  fish  amounts 
to  about  13,000,000  pounds  of  salmon  and  steelhead  trout, 
popularly  classed  with  salmon,  and  20,000,000  pounds  of 
halibut.  Early  in  the  season,  when  the  salmon  and  trout 
are  still  outside  of  the  large  rivers  and  have  to  be  caught  by 
trawling,  practically  all  of  the  catch  is  marketed  fresh. 
After  the  fish  have  gone  up  the  rivers  to  spawn,  however, 
seines  (PI.  XVI,  figs.  1  and  2),  gill  nets,  revolving  fish 
wheels,  and  traps  of  many  kinds  furnish  such  large  yields 
that  the  bulk  of  the  sea  harvest  is  either  canned  or  frozen 
for  consumption  in  the  winter,  when  no  fresh  salmon  are 
available. 

Halibut,  on  the  other  hand,  is  always  caught  by  trawling, 
both  sailboats  and  steamers  being  employed  in  the  industry, 
though  steam  is  coming  more  and  more  into  favor.  The 
growth  of  the  business  and  the  migratory  habits  of  the  fidi 
have  resulted  in  a  constant  search  for  new  halibut  banks, 
which  is  now  carried  on  as  far  northward  as  Kodiak  Island 
and  as  far  to  the  south  as  the  Oregon  coast. 

The  actual  fishing  is  done  from  small  dories,  a  number  of 
which  are  carried  by  each  parent  vessel.  These  dories,  each 
about  20  feet  long,  have  a  crew  of  two  men.  The  trawl,  or 
fishing  gear,  consists  of  hundreds  of  hooks  on  long  lines, 
which,  if  connected  together,  would  sometimes  attain  a 
length  of  several  miles.  This  is  baited  with  herring,  squid, 
etc.,  and  dropped  overboard.  On  populous  banks  the  hali- 
but bite  readily  and  the  dory's  crew  is  kept  busy  hauling  in 
the  lines.  When  the  net  in  the  bottom  of  the  dory  is  filled 
to  its  capacity,  the  parent  vessel  is  signaled  to  come  along- 
nde  and  take  off  the  catch  (PL  XIV,  fig.  2).  Once  on  board 
^'^  larger  boat,  the  fish  are  cleaned  immediately  and  their 

,aies  filled  with  ice  and  stored  in  an  ice-chilled  hold  until 
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ANIMAL  DISEASE  AND  OUR  FOOD  SUPPLY. 

By  Edward  B.  Mitchell. 

(Prepared  under  the  direction  of  Cliief  of  tlie  Bureau  of  Animal 

Industry.) 

FOOT-AND-MOUTH  disease  was  discovered  in  the 
United  States  in  October,  1914.  Between  that  time 
and  November  1,  1915,  when  it  existed  only  in  a  small  area 
in  Illinois,  its  suppression  cost  the  lives  of  168,158  animals, 
valued  at  approximately  $5,676,000.  This  loss  created  con- 
sternation. The  attention  of  the  entire  country  was  attracted 
to  it  and  in  several  quarters  the  fear  was  expressed  that 
the  elimination  of  the  disease  by  the  slaughter  of  the  exposed 
herds  would  lead  to  a  serious  shortage  in  the  meat  supply. 

As  a  matter  of  fact,  less  than  one-tenth  of  1  per  cent  of 
the  total  niunber  of  the  cattle,  sheep,  and  swine  on  the  farms 
of  the  country  were  killed  in  this  way.  That  is  to  say,  less 
than  one  meat  animal  out  of  every  thousand  was  slaughtered 
to  save  the  rest.  The  money  that  the  country  paid  to  rid 
itself  of  an  exceptionally  costly  outbreak  was  less  than  3 
per  cent  of  the  annual  tax  that  other  animal  diseases  levy 
upon  it. 

If  we  should  be  compelled,  on  account  of  the  foot-and- 
mouth  disease,  to  throw  away  year  after  year  the  meat,  the 
milk,  and  the  hides  of  from  150,000  to  200,000  animals,  it 
would,  with  justice,  be  regarded  as  a  serious  blow  to  the  pros- 
perity of  the  country.  We  are,  however,  throwing  away  so 
much  more  than  this  that,  in  comparison,  the  additional  and 
unusual  loss  from  the  foot-and-mouth  disease  is  insignificant. 

It  is  impossible  to  state  with  exactitude  even  the  direct 
losses  from  animal  diseases,  but  it  is  estimated  that  they 
amount  to  $212,000,000  a  year.  The  indirect  losses  defy  all 
calculation.  It  is  certain,  however,  that  by  discouraging  the 
industry  of  stock  raising  they  not  only  hinder  the  develop- 
ment of  sound  agriculture  but  materially  increase  the  cost  of 
living  for  both  the  rural  and  the  urban  population. 
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The  variety  of  maladies  which  affict  animals  is,  of  course, 
almost  as  great  as  that  to  which  mankind  is  subject;  the 
number  of  diseases  which  are  sufficiently  widespread  to  be 
matters  of  economic  importance  is,  however,  comparatively 
limited.  In  the  annual  report  of  the  Secretary  of  Agricul- 
ture for  the  fiscal  year  ending  June  30,  1915,  they,  and  the 
losses  ascribed  to  each,  are  listed  as  follows : 

IIoj?  cholera $75,000,000 

Texas  fever  and  cattle  ticks 40, 000, 000 

Tuberculosis 25,  000,  OdD 

Contagious  abortion 20,000,000 

Blackleg 6, 000, 000 

Anthrax 1,  500, 000 

Scabies  of  sheep  and  cattle 4, 600, 000 

Glanders 5, 000, 000 

Other  live-stock  diseases 22,000,000 

Parasites 5, 000, 000 

Poultry  diseases 8,750,000 

In  the  case  of  a  number  of  these  diseases  the  means  of 
control  have  already  been  discovered  and  total  eradication 
waits  only  upon  the  realization  by  the  people  of  the 
efficacy  and  economy  of  the  measures  which  science  recom- 
mends. This  is  particularly  true  of  the  cattle  tick,  the 
cause  of  splenetic  or  Texas  fever,  and  a  parasite  that,  di- 
rectly and  indirectly,  is  responsible  for  far  greater  losses 
than  the  $40,000,000  charged  against  it  in  the  table  indicate. 
In  1906  an  area  of  741,515  square  miles  in  the  South  was 
under  Federal  quarantine  because  of  this  pest.  From  this 
area  no  cattle  could  be  shipped  unless  they  had  been  pre- 
viously dipped  in  arsenical  baths  under  Federal  supervision 
or  were  sent  for  immediate  slaughter  in  special  cars  to 
special  markets,  where  they  were  handled  and  disposed  of 
apart  from  other  stock  and  brought  their  owners  from  one- 
half  cent  to  a  cent  a  pound  less  than  clean  cattle.  To-day 
the  quarantined  area  is  only  465,733  square  miles — less  than 
two-thirds  of  what  it  was — and  additional  territory  is  being 
released  each  year.  The  complete  extinction  of  the  tick  is 
only  a  (jnestion  of  time  and  determination  on  the  part  of 
those  concerned.     (See  PL  XVII.) 

Tliis  progress  has  been  made  possible  by  the  systematic 
dipping  of  herds  in  arsenical  baths,  the  value  of  which  was 
ascertained  only  comparatively  recently.    It  was  not,  indeed, 
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until  field  experiments  by  the  Bureau  of  Animal  Industry 
in  1889  and  1890  had  demonstrated  that  the  tick  played  an 
essential  part  in  the  dissemination  of  splenetic  or  Texas 
fever  that  the  true  importance  of  the  insect  was  realized 
and  scientists  began  to  attack  with  vigor  the  economic  prob- 
lem that  it  presented.  The  experiments  referred  to  are 
especially  noteworthy,  not  only  because  of  the  impetus  which 
they  gave  to  the  war  upon  the  tick,  but  because  they  were 
the  first  to  demonstrate  that  certain  diseases  can  be  conveyed 
to  one  victim  from  another  only  through  the  intervention  of 
some  animal  or  insect,  acting  as  an  intermediary  host.  The 
public  has  since  been  familiarized  with  this  principle 
through  the  subsequent  discovery  that  mosquitoes  spread 
malaria  and  yellow  fever  and  rats  the  bubonic  plague.  It 
is  common  knowledge  that  in  the  case  of  yellow  fever  the 
practical  application  of  this  knowledge  has  made  possible 
the  digging  of  the  Panama  Canal  without  the  appalling 
sacrifice  of  human  life  which  would  otherwise  have  been 
inevitable. 

The  evil  that  the  tick  does  is,  however,  by  no  means  con- 
fined to  the  spread  of  splenetic  fever.  In  the  course  of  the 
many  years  that  it  has  flourished  in  the  South,  cattle  have 
been  developed  which  are  to  a  great  extent  immune  to  the 
ffever.  They  suffer  from  the  tick,  however,  in  a  multitude 
of  other  ways.  Ticks  swarm  upon  immune  cattle  as  freely 
as  upon  nonimmune,  and  though  they  do  not  give  them  fever 
they  suck  the  blood  that  should  go  to  the  making  of  beef 
and  milk.  The  fact  that  "ticky"  beef  cattle  sell  for  less 
per  pound  than  tick-free  cattle  has  already  been  pointed 
out.  They  also  weigh  less.  Furthermore,  because  of  the 
danger  of  fever,  it  is  impracticable  to  import  purebred  stock 
from  tick-free  sections  in  order  to  grade  up  the  herds.  In 
short,  a  ticky  steer  is  too  often  a  scrawny,  unprofitable  scrub, 
whose  owner  can  scarcely  be  expected  to  compete  with  cattle 
raisers  elsewhere.  The  dairyman  is  in  no  better  position. 
Experiments  have  shown  that  the  milk  production  of  a  herd 
infested  with  ticks  is  from  18  to  40  per  cent  below  what  it 
should  be,  the  exact  percentage,  of  coiu"se,  depending  upon 
the  degree  of  infestation.  The  value  of  the  hides  is  also 
materially  reduced  by  the  punctures  made  by  the  ticks  in 
their  search  for  blood. 
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To  offset  these  and  similar  facts  there  is  nothing  but  the 
trifling  cost  and  trouble  of  systematic  dipping.  In  several 
counties  in  Alabama  which  were  freed  from  quarantine  on 
December  1,  1915,  it  was  found  that  the  cost  of  eradication 
to  the  county  had  ranged  from  18  to  50  cents  per  head  of 
cattle.  The  increased  value  of  each  animal  is  greatly  in 
excess  of  this  modest  sum,  one  inquiry  into  this  point  having 
resulted  in  an  estimated  average  increase  of  $9.76  per  head. 

The  benefits  to  the  South,  and  indeed  to  the  entire  coun- 
try, of  tick  eradication  are  not,  however,  to  be  measured 
by  the  increased  value  of  a  few  hundred  thousand  cattle. 
The  need  for  diversification  has  long  been  apparent  in  the 
South,  but  diversification  in  agriculture  rests,  to  an  im- 
portant extent,  upon  profitable  live  stock.  With  the  tick  the 
raising  of  live  stock  is  not  an  attractive  enterprise;  without 
the  tick  there  is  no  reason  why  the  cattle  industry  in  the 
South  should  not  attain  a  magnitude  which  will  utterly 
dwarf  its  present  proportions.  Because  of  its  vital  effect 
upon  the  prosperity  of  the  whole  Nation,  and  in  particular 
upon  the  meat  supply,  tick  eradication  is  not  a  matter  that 
should  be — or  that,  in  fact,  is  being — ^left  to  one  section  to 
deal  with.  State  and  Nation  are  cooperating  with  the  in- 
dividual coimties  in  driving  out  the  pest.  Last  year  was 
the  most  successful  one  in  the  history  of  the  work,  and  there 
is  every  reason  for  confidence  that  the  country  will  soon  be 
freed  from  this  incubus  of  long  standing. 

Like  the  tick,  the  mite  that  is  the  cause  of  the  disease 
variously  known  as  scabies,  range  itch,  cattle  itch,  and 
mange  is  being  successfully  attacked  by  dipping  infested 
stock  in  solutions  that  destroy  the  parasites  but  do  not  in- 
jure the  animals.  The  work  of  eliminating  this  mite  has, 
however,  been  brought  nearer  completion  than  in  the  case  of 
the  tick.  Of  the  1,209,844:  square  miles  placed  under  quaran- 
tine for  scabies  of  cattle  on  June  1,  1905,  there  now  remain 
less  than  20,000,  located  in  the  northwestern  comer  of  Texas. 
(PI.  XVIII,  fig.  1.)  Although  there  is  no  doubt  that  this 
comparatively  small  area  will  be  cleaned  before  long,  there 
will  still  be  need  of  rigid  inspection  of  cattle  at  market 
centers  in  order  to  prevent  the  spread  of  sporadic  outbreaks. 

Scabies  is  a  contagious  disease  conveyed  by  either  direct 
or  indirect  contact  with  infested  animals.    The  parasite  that 
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causes  the  disease  in  its  common  form  lives  on  the  surface 
of  the  skin  and  its  biting  leads  to  great  irritation  and  itch- 
ing. It  also  multiplies  with  astonishing  rapidity,  so  that  an 
extraordinary  number  of  the  mites  may  often  be  found  on 
a  small  area  of  skin.  When  the  parasites  have  spread  over 
a  large  surface  of  the  body,  the  afflicted  animal  loses  flesh 
and  becomes  so  weak  that  its  powers  of  resistance  are  much 
impaired.  This  condition  leads  to  an  even  more  rapid  mul- 
tiplication of  the  mites.  Death  sometimes  results,  especially 
at  the  end  of  severe  winters  or  with  young  stock.  Mature 
animals  in  good  condition  do  not  appear  to  be  so  susceptible. 

The  parasite  of  scabies  in  cattle  is  closely  allied  to  that 
which  causes  a  similar  disease  in  sheep.  Against  both  the 
most  effective  measure  is  a  bath  in  a  lime  and  sulphur  solu- 
tion, administered  in  much  the  same  way  that  cattle  are 
dipped  for  the  tick.  At  the  present  time  the  territory  af- 
fected by  this  sheep  disease  covers  the  better  part  of  Texas 
and  California,  with  a  few  counties  in  Colorado — ^in  all  an 
area  of  about  324,827  square  miles.  (PL  XVIII,  fig.  2.)  In 
1903,  when  the  work  of  eradicating  the  disease  under  quar- 
antine was  first  taken  up,  the  quarantined  area  was  1,784,596 
square  miles.  The  subsequent  freeing  of  nearly  1,500,000 
square  miles  has  been  accomplished  by  the  cooperation  with 
the  Federal  Government  of  the  State  legislatures,  the  live- 
stock associations,  the  transportation  companies,  and  the 
banking  interests. 

Cooperation  of  this  kind,  it  may  be  said,  is  an  absolute 
essential  to  success  in  the  elimination  of  contagious  animal 
diseases  of  this  character.  In  the  campaign  against  the 
foot-and-mouth  disease  it  was  demonstrated  that  those 
communities  in  which  cooperation  was  the  most  thorough 
suffered  the  least,  and  in  the  eradication  of  the  tick  per- 
manently successful  results  have  been  obtained  only  in  those 
counties  in  which  public  opinion  earnestly  indorsed  the 
enforcement  of  the  necessary  regulations  for  systematic 
dipping. 

There  is  another  and  important  class  of  diseases  for  which 
the  remedy  lies  not  in  the  destruction  of  parasites  but  in  the 
conferring  of  immunity  upon  the  susceptible  animals  by  the 
use  of  vaccines  and  serums.  Prominent  in  this  class  are 
blackleg  and  anthrax.    Because  of  its  economic  importance 
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at  that  time  in  France,  Pasteur  devoted  much  of  his  time  to 
anthrax,  and  his  experiments  were  among  the  first  to  demon- 
strate the  possibilities  of  immunization  in  the  control  of 
human  as  well  as  animal  diseases. 

Anthrax  aifects  both  man  and  animals,  but  it  is  most  com- 
mon in  cattle,  horses,  mules,  and  sheep.  In  this  country  its 
ravages  occur  chiefly  among  the  fii-st,  because  the  most 
severely  infected  regions  are  in  the  South,  where  com- 
paratively few  sheep  are  kept.  The  disease  is  most  pre- 
valent in  wet,  low  places;  in  particular,  the  delta  lands  of 
the  Mississippi  Valley  appear  to  be  thoroughly  permeated 
with  it.  Animals  contract  it  almost  invariably  by  grazing 
on  infected  pastures,  in  which  the  virus  persists  with  ex- 
traordinary tenacity.  Tlie  germs,  or  their  spores,  main- 
tain their  existence  imder  the  most  unfavorable  conditions, 
and  there  are  instances  on  record  in  which  herds  have  become 
infected  by  pastures  which  had  been  allowed  to  remain  idle 
for  years  in  the  hope  of  ridding  them  of  the  disease.  Ob- 
viously, this  greatly  increases  the  difficulty  of  eradication. 
It  is,  in  fact,  believed  that  the  only  possible  way  of  control- 
ling the  disease  is  by  the  general  use  of  the  protective 
vaccine. 

In  this  treatment  great  strides  have  been  made  since  Pas- 
teur began  his  experiments  in  1881.  Though  the  vaccine 
that  he  developed  proved  its  usefulness  at  once,  the  disease 
disappearing  from  several  regions  in  which  it  had  formerly 
worked  much  destruction,  there  w^ere,  nevertheless,  a  num- 
ber of  grave  objections  to  its  use.  The  keeping  qualities  of 
the  vaccine  were  poor,  its  strength  imcertain,  and,  in  conse- 
(luence,  there  was  a  double  danger  in  its  use;  it  might  be  so 
weak  that  it  exerted  no  beneficial  effect,  and  it  might  be  so 
strong  that  it  conferred  the  disease  instead  of  immunity 
upon  the  animal.  The  latter  was  especially  liable  to  be  the 
case  when  the  disease  had  already  made  its  appearance  in 
the  herd  and  the  animal  was  exposed  to  infection  from  out- 
side sources  as  well  as  to  the  vaccine. 

These  objections  led  to  the  development  of  a  serum  made 
from  the  blood  of  hyperimmunized  animals;  that  is  to  say, 
animals  which,  by  repeated  injections  of  the  vaccine,  had 
developed  in  their  blood  extraordinary  resistance  to  an- 
thrax.   Serum  obtained  in  this  way  possesses  not  only  a  pre- 
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ventive  but  a  curative  value,  and  in  a  few  instances  has  been 
used  with  success  in  the  treatment  of  anthrax  in  man.  With 
animals  its  use  is  recommended  whenever  the  disease  has 
already  appeared  in  the  herd.  In  such  cases,  however,  the 
dose-  should  be  repeated  at  intervals  of  from  3  to  5  weeks. 
Where,  on  the  other  hand,  there  is  no  danger  that  stock 
has  as  yet  been  exposed  to  the  infection,  the  use  of  the  so- 
called  simultaneous  method  is  to  be  preferred  to  either  the 
serum  or  the  Pasteur  vaccine.  This  method  consists  of 
simultaneous  injections  of  the  serum  and  of  a  standardized 
spore  vaccine  recently  developed  by  scientists  in  the  Bureau 
of  Animal  Industry.  The  great  advantages  possessed  by 
this  vaccine  are  its  superior  keeping  qualities  and  the  ac- 
curacy with  which  the  strength  of  the  dose  can  be  gauged. 
In  consequence,  a  greater  and  more  lasting  immimity  can  be 
conferred  upon  the  animal  with  less  risk. 

Anthrax  and  blackleg,  sometimes  called  symptomatic 
anthrax,  are  so  similar  that  until  a  comparatively  short 
time  ago  they  Tvere  not  recognized  as  distinct  diseases.  The 
two  are,  however,  caused  by  different  germs  and  protection 
against  one  does  not  imply  protection  against  the  other.  As 
a  matter  of  fact,  however,  the  two  diseases  rarely  occur  in 
the  same  territory,  the  greatest  losses  from  blackleg  taking 
place  on  the  large  ranges  in  the  West  and  Southwest,  while 
anthrax,  as  has  been  said,  is  particularly  prevalent  in  the 
low-lying  sections  of  the  South. 

Like  anthrax,  however,  the  only  practical  method  of  con- 
trolling blackleg  is  by  preventive  vaccination.  The  disease 
is  so  very  generally  fatal  that  attempts  at  treating  the 
stricken  animal  by  bleeding  and  forced  exercise  uisually  suc- 
ceed only  in  spreading  a  wide  trail  of  infection  over  the 
neighborhood,  without  the  least  benefit  to  the  victim  or  its 
owner.  Vaccination,  on  the  other  hand,  has  resulted  in  re- 
ducing the  loss  from  this  particular  disease  to  less  than  one- 
half  of  1  per  cent.  In  infected  regions  where  vaccination  is 
not  practiced  the  loss  of  cattle  through  blackleg  frequently 
exceeds  that  from  all  other  causes  combined,  and  in  some 
sections  has  amounted  to  10  per  cent  of  the  annual  calf 
crop.  A  further  argument  for  the  use  of  the  vaccine — if 
one  were  needed — is  the  fact  that  the  disease  shows  a  marked 
preference  for  high-grade  stock  and  for  animals  in  good 
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condition.  The  money  losses  from  it  are,  therefore,  high  in 
proportion  to  the  number  of  animals  killed,  and  vaccination 
becomes  a  desirable  and  economical  form  of  insurance.  That 
this  fact  is  well  recognized  is  shown  by  the  fact  that  since 
the  Bureau  of  Animal  Industry  began  the  distribution  of 
blackleg  vaccine  18  years  ago  24,000,000  doses  have  been  sent 
out,  and  it  is  probable  that  at  least  20,000,000  animals  have 
been  vaccinated. 

Vaccination  for  such  diseases  as  blackleg  and  anthrax 
serves  a  double  purpose.  It  not  only  protects  the  inoculated 
animal  but  it  prevents  that  animal's  assisting  in  the  spread 
of  the  disease.  Despite  the  discouraging  persistency  with 
which  blackleg  and  anthrax  spores  cling  to  infected  pastures, 
it  is  obvious  that  with  the  gradual  immunization  of  all  sus- 
ceptible animals  their  chief  opportunity  for  reproductioa 
will  be  gone  and  that  in  time  they  will  virtually  cease  to 
exist — as  factors  of  economic  importance,  at  least.  It  is  to 
the  interest  of  every  stock  owner,  therefore,  not  only  to  use 
tliese  preventive  measures  himself  but  to  encourage  his 
neighbors  to  do  so  also. 

It  is  not,  however,  every  disease  that  can  be  guarded 
against  in  this  way.  Among  cattle  diseases  contagious 
abortion  is  in  economic  importance  second  only  to  tubercu- 
losis, and  this  has  so  far  resisted  all  attempts  to  deal  with 
it  by  means  of  serums  or  curative  agents  of  any  sort.  Up 
to  the  present  the  only  known  means  of  combating  the  dis- 
ease are  thorough  disinfection  of  both  premises  and  animals 
and  the  segregation  of  infected  stock. 

In  the  table  printed  on  page  160  the  annual  losses  from 

contagious  abortion  have  been  placed  at  $20,000,000.    It  is, 

lowever,  difficult  to  obtain  exact  figures  on  this  disease,  and 

^  is  not  improbable  that  the  losses  are*  actually  much  greater 

•lan  this  est  annate.     One  authority,  indeed,  has  placed  them 

•  $10,ono.00«     r    fhe  dairy  herds  of  New  York  State  alone. 

^U  ^.^  ..,.     ^  ji^i  insidious  one.    A  cow  may  have  it  for 
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•  "     ^-  luciitiy   /ictims  of  white  scours 

-  •  •'«?^  may  suffer  in  a  number  of 
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To  guard  against  this  danger  scientists  recommend  a 
thorough  system  of  disinfection,  preferably  under  the  super- 
vision of  a  veterinarian,  the  cost  of  which  is  estimated  at 
$4  a  year  for  each  animal.  The  whole  subject  of  contagious 
abortion  is,  however,  one  for  further  study. 

Unlike-  most  animal  diseases,  tuberculosis  attacks  not  only 
the  prosperity  but  the  health  of  the  country.  The  impor- 
tance of  its  elimination,  therefore,  can  not  be  measured  by 
the  money  loss  that  it  causes,  though  this  is  exceeded  only 
by  that  due  to  hog  cholera  and  the  cattle  tick.  Unfortu- 
nately no  real  success  has  as  yet  been  attained  in  rendering 
cattle  immune  to  the  disease,  and  the  only  means  that  can 
be  recommended  for  its  suppression  are  sanitation,  the  seg- 
regation of  all  infected  animals,  and  the  slaughter  of  ad- 
vanced cases. 

The  chief  danger  to  mankind  from  tuberculosis  in  cattle 
arises  from  the  fact  that  the  contagion  may  be  transmitted 
in  the  milk  of  infected  cows.  Thorough  pasteurization  is,  of 
course,  a  safeguard  against  this,  as  it  is  against  other  dan- 
gers that  lurk  in  raw  milk,  but  pasteurization  is  neither 
always  thorough  nor  always  practiced.  The  meat  from 
tuberculous  animals,  though  it  is  less  likely  than  the  milk 
to  convey  the  disease,  is  also  regarded  as  dangerous,  and 
for  this  reason  the  carcasses  of  such  animals,  when  slaugh- 
tered under  Federal  inspection,  are  condemned  in  whole  or 
in  part  as  unfit  for  human  food. 

Tuberculosis  is,  in  fact,  the  chief  cause  of  the  condemna- 
tion of  meat  under  the  Federal  meat-inspection  law.  During 
the  fiscal  year  ending  June  30,  1915,  approximately  58,000,- 
000  cattle,  sheep,  swine,  and  goats  were  slaughtered  under 
Federal  inspection.  Of  these,  587,760,  a  little  more  than  1 
per  cent,  were  found  to  have  tuberculosis  in  a  stage  suffi- 
ciently advanced  to  necessitate  the  condemnation  of  the  car- 
cass,  either  in  whole  or  in  part.  These  figures,  however, 
do  not  accurately  represent  the  real  prevalence  of  animal 
tuberculosis  in  the  United  States.  Only  about  60  per  cent 
of  the  meat  annually  consumed  in  the  country  is  slaughtered 
under  Federal  inspection,  the  great  bulk  of  the  remainder 
being  furnished  by  animals  killed  in  local  abattoirs  from 
which  it  is  impossible  to  obtain  accurate  statistics.  It  is, 
however,  well  known  that  animals  strongly  suspected  of 
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having  tuberculosis  often  are  not  shipped  to  Federal- 
inspected  slaughterhouses,  but  are  Irillcd  elsewhere  for  the 
express  purpose  of  escaping  condemnation.  It  is  obvious, 
therefore,  that  if  one  could  obtain  figures  for  the  entire 
country  the  percentage  of  tubercular  animals  would  be 
higher  than  is  indicated  by  the  reports  of  the  Federal  meat- 
inspection  service. 

Though  it  affects  all  classes  of  cattle  and  is  commcm 
among  hogs,  tuberculosis  works  the  worst  havoc  in  dairy 
herds.  A  summary  made  by  Dr.  Melvin  of  tuberculin  tests 
covering  a  period  of  15  years  showed  that  out  of  400,000 
cattle  tested  9.25  per  cent  reacted.  From  this  it  was  concluded 
that  about  10  per  cent  of  milch  cows  and  1  per  cent  of  beef 
cattle  were  affected.  In  certain  sections  of  the  country  a 
much  higher  percentage  has  been  found.  In  the  region 
around  San  Francisco  Bay,  for  example,  Dr.  Ward,  of  the 
Bureau  of  Animal  Industry,  found  that  31  per  cent  of  1,022 
cattle  reacted  to  the  test.  In  another  case  an  even  higher 
i:)ercentage  was  foimd  in  range  cattle  in  California.  In  gen- 
eral, however,  it  may  be  said  that  the  disease  is  more  preva- 
lent among  cattle  which  are  comparatively  closely  confined, 
like  purebred  stock  and  dairy  herds,  than  among  those  which 
have  plenty  of  open  air.  Possibly,  for  this  reason,  tuber- 
culosis appears  to  be  more  general  in  the  neighborhood  of 
large  cities.  It  is  also,  as  has  been  said,  common  among 
hogs,  but  as  the  disease  develops  very  slowly  these  animals 
are  usually  slaughtered  before  it  has  had  an  opportunity 
to  render  the  entire  carcass  worthless  for  food. 

The  slow  development  and  the  insidious  character  of  tu- 
berculosis have  rendered  the  tuberculin  test  of  great  im- 
portance in  its  control.  This  fluid  contains  the  product  of 
the  tubercle  germs  without  the  germs  themselves.  It  can 
not,  therefore,  convey  the  disease,  and  when  injected  into  a 
healthy  animal  produces  no  noticeable  effects.  With  tuber- 
cular animals,  however,  it  causes  a  brief  attack  of  fever 
which  is  known  as  the  reaction  and  is  regarded  as  conclu- 
sive proof  of  the  existence  of  the  disease,  even  when  it  is 
impossible  to  detect  other  symptoms. 

A  cow  that  reacts  to  this  test  should  be  at  once  removed 
from  the  rest  of  the  herd  and  her  milk,  if  used  at  aU, 
thoroughly  pasteurized.    Her  attendant  should  not  be  per- 
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mitted  to  care  for  healthy  animals,  and  if  she  gives  birth  to 
a  calf,  it  should  be  removed  immediately  and  brought  up 
by  hand.  If  allowed  to  remain  with  its  mother  it  will  soon 
contract  the  disease.  In  many  instances,  of  course,  these 
precautions  involve  an  expense  which  makes  it  simpler  to 
kill  the  tuberculous  cows  at  once,  and  this  should  always  be 
done  in  cases  in  which  the  disease  is  well  developed.  It  oc- 
casionally happens,  however,  that  with  good  care  the  ani- 
maFs  natural  resistance  is  sufficient  to  overcome  the  disease. 

Altogether  20  out  of  every  1,000  cattle  die  each  year 
from  disease,  the  great  majority  from  those  maladies  which 
have  been  discussed — ^tuberculosis,  contagious  abortion,  an- 
thrax, blackleg,  scabies,  and  the  tick.  As  has  been  seen, 
some  of  these  it  is  quite  possible  to  eradicate  completely  by 
systematic  cooperative  work;  the  damage  done  by  others 
can  be  reduced  to  a  minimum  by  proper  attention  to  sani- 
tary and  precautionary  measures.  This  is  true  also  of  an- 
other disease,  one  that  in  all  probability  is  responsible  for 
a  greater  economic  loss  than  any  other  in  the  long  catalogue 
of  animal  plagues — ^hog  cholera. 

The  annual  loss  from  hog  cholera  has  been  put  at 
$75,000,000.  It  varies  greatly,  however,  from  year  to  year, 
and  in  certain  localities  has  at  various  times  threatened  to 
put  a  complete  stop  to  the  industry  of  hog  raising.  Ninety 
per  cent  of  the  hogs  that  die  before  slaughter  are,  it  is  be- 
lieved, killed  by  this  disease.  In  addition  it  is,  next  to 
tuberculosis,  the  chief  cause  of  the  condenmation  of  meat 
in  Federally-inspected  slaughterhouses,  the  entire  carcasses 
of  more  than  100,000  hogs  having  been  condemned  on  this 
account  during  the  fiscal  year  1915. 

With  anthrax  and  blackleg  hog  cholera  is  in  the  class  of 
diseases  which  can  be  controlled  by  the  use  of  preventive 
vaccines  or  serums.  The  investigations  of  the  Department 
of  Agriculture,  which  began  as  early  as  1878,  have  resulted 
in  the  discovery  of  an  anti-hog-cholera  serum,  which  is  now 
manufactured  conmiercially  and  used  extensively  throughout 
the  country.  Its  value  is  best  indicated  by  the  results  of 
field  tests  begun  by  the  department  in  1913  in  Dallas 
County,  Iowa,  Montgomery  Countv,  Ind.,  and  Pettis  Countv, 
Mo. 
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Tn  1012  a  total  of  221,682  hogs  were  raised  in  these  three 
counties,  of  which  63,078  died  of  cholera,  or  more  than  28 
in  every  hundred.  In  1913,  304,514  hogs  were  raised,  the 
total  loss  was  cut  nearly  two-thirds,  and  the  percentage  of 
loss  reduced  to  7.7.  Encouraged  by  a  further  reduction  in 
1914,  the  farmers  of  these  counties  raised  in  1915  889,178 
hogs,  of  which  only  6,665  were  lost.  In  three  years  the  lo^ 
per  hundred  had  been  lowered  from  28.4  to  1.7.  In  the  same 
period  the  production  of  hogs  had  been  increased  by  more 
than  75  per  cent. 

It  is  hardly  possible  to  ask  for  a  more  striking  demonstra- 
tion of  the  economic  benefits  of  scientific  research.  It  would 
be  a  mistake,  however,  to  suppose  that  these  experiments 
herald  the  immediate  extinction  of  hog  cholera.  To  a 
greater  or  less  extent  hog  cholera  exists  wherever  hogs  are 
raised.  To  obtain  the  best  results  not  only  are  proper  prep- 
aration and  administration  of  the  serum  necessary,  but  com- 
mimity  action  is  essential  in  order  to  remove  the  danger  of 
new  infection  from  neglected  sources.  The  inmiensity  of  the 
problem  is  such  that  it  can  be  attacked  successfully  only 
when  the  States  and  local  organizations  are  in  a  position  to 
cooperate  w4th  the  Federal  Government.  The  first  and  most 
impoi^tant  steps  have  been  taken  already,  however,  and  the 
rest  appears  to  be  largely  a  matter  of  time  and  education. 

In  addition  to  the  specific  diseases  mentioned  already, 
there  is  a  varied  host  of  parasites  which  annually  bring 
death  or  serious  injury  to  thousands  of  animals.  Scientists 
recognize  approximately  a  thousand  different  varieties  of 
these  parasites,  the  control  of  each  variety  being  a  separate 
problem  in  itself.  In  the  report  of  the  Secretary  of  Agri- 
culture the  annual  loss  from  this  cause,  exclusive  of  that 
due  to  the  cattle  tick  and  the  scabies  mite,  is  placed  at 
$5,000,000.  It  is  quite  probable,  however,  that  the  actual 
hai^m  done  is  greatly  in  excess  of  this  estimate,  for  in  many 
cases  the  farmers  themselves  are  ignorant  of  the  reasons 
for  their  losses.  It  is  certain,,  too,  that  the  prevalence  of 
parasites  is  one  of  the  main  difficulties  experienced  by  stock 
raisers  in  tropical  countries.  The  effect  of  the  cattle  tick 
upon  agriculture  in  the  South,  for  instance,  has  been  pointed 
out  already,  and  the  tick  is  only  one  particularly  well-known 
example.     Among  the  other  more  common  parasites  may 
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be  named  stomach  worms  in  sheep,  and  especially  in  young 
lambs,  Imig  worms  in  cattle,  tape  worms,  and  "  ox  warbles." 
They  are  usually  acquired  through  the  use  of  infected  pas- 
tures, and  for  that  reason  farm  animals  are  more  apt  to 
suffer  than  those  on  the  range.  An  increased  realization  of 
the  economic  importance  of  these  destructive  agents  has  led 
in  recent  years  to  careful  study  of  their  habits  and  of  the 
most  practical  means  of  combating  their  attacks.  The  possi- 
bilities for  research  in  this  field  are,  however,  almost  illimit- 
able. 

Poultry  diseases  are  responsible  for  another  important 
item  in  the  annual  loss  of  food.  At  the  present  time  poultry 
products  equal  in  value  half  of  the  cotton  crop.  The  in- 
dustry, however,  pays  an  annual  tribute  to  disease  of 
$8,750,000.  Eoup,  diphtheria,  and  bird  pox  sweep  through 
many  flocks,  blackhead  has  had  a  profoundly  depressing 
effect  upon  the  turkey  industry,  tuberculosis  and  fowl  cholera 
are  common,  and  white  diarrhea,  which  is  transmitted 
through  the  egg,  has  b^en  known  to  kill  every  freshly 
hatched  chick  on  the  premises  it  attacks.  The  spread  of 
these  and  other  infections  has,  in  some  ways,  been  favored 
by  the  substitution  of  incubators  and  brooders  for  the  hen, 
which  has  resulted  in  bringing  together  larger  numbers  of 
young  chickens  than  was  formerly  the  case.  The  necessity 
for  the  proper  care,  housing,  and  feeding  of  poultry  is, 
therefore,  becoming  more  and  more  evident.  The  relatively 
short  life  and  small  value  of  the  individual  bird  make  at- 
tempts at  treatment  so  expensive  that  they  are  frequently 
impracticable  and  the  poultry  keeper's  chief  protection  is 
to  be  found  in  surrounding  his  flock  with  as  healthy  condi- 
tions as  possible. 

This,  however,  applies  to  all  branches  of  animal  hus- 
bandry. Enough  has  been  said  to  indicate  that  it  is  not 
unreasonable  to  expect  that  the  near  future  will  see  a  ma- 
terial reduction  in  the  ravages  of  the  chief  animal  plagues. 
Disease,  however,  will  always  exist  in  animals,  as  in  man. 
The  Federal  Meat-Inspection  Service  recognizes  42  distinct 
groups  of  diseases  or  conditions  which  make  the  meat  of 
the  affected  animals  dangerous  or  abhorrent.  It  is  not 
at  all  likely  that  science  will  ever  be  able  to  do  away  with 
all   of  these.     It  has,  however,  abundantly   demonstrated 
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its  ability  to  transform  the  whole  aspect  of  the  stock  in* 
diistrv.  The  weight  of  hog  cholera,  tuberculosis,  and  the 
cattle  tick  now  lies  heavily  upon  the  land.  Not  only  do  they 
withdraw  each  year  from  human  use  animals  valued  at  many 
millions  of  dollars,  but  they  discourage  the  production  of 
other  wealth.  The  benefits  that  are  to  follow  their  eradi- 
cation are  incalculable. 


THE  BOYS'  PIG  CLUB  WORK,  >^ 

By   W.   F.   Ward,   Senior  Animal  Husbandman,   Animal   Husbandry 

Division,  Bureau  of  Animal  Industry. 

BY  means  of  the  boys'  pig  clubs  thousands  of  boys  are 
being  interested  and  instructed  in  hog  raising,  to  their 
pbasure  and  profit  and  to  the  benefit  of  the  community  and 
the  country.  The  influence  of  such  work  toward  more  suc- 
cessful stock  farming,  good  citizenship,  and  replenishing  the 
nation's  larder  can  not  3^et  be  measured. 

The  first  boys'  pig  club  was  organized  in  Caddo  Parish, 
La.,  in  the  fall  of  1910  with  a  membership  of  59  boys.  The 
organization  was  directly  due  to  Mr.  E.  W.  Jones,  who  was 
superintendent  of  the  rural  schools  of  the  county.  The  pig- 
club  work  was  outlined  somewhat  similarly  to  the  corn-club 
work  and  was  distinctly  an  outgrowth  of  it.  It  was  an 
economic  necessity  among  some  of  the  corn-club  members, 
as  it  gave  them  an  opportunity  of  marketing  some  of  their 
com  through  a  pig  and  further  encouraged  the  diversifica- 
tion of  crops  which  was  being  urged  upon  the  boys  as  well 
as  upon  the  farmers. 

The  work  spread  rapidly  in  Louisiana,  under  the  direction 
of  the  college  officials.  In  1912  it  was  taken  up  in  coopera- 
tion with  the  Bureau  of  Animal  Industry,  since  which  time 
It  has  been  conducted  cooperatively  by  the  bureau  and  the 
State  agricultural  colleges. 

OBJECTS  AND  PLAN. 

The  objects  of  the  pig-club  work  were  to  interest  the  boys 
in  swine  production,  to  teach  them  improved  methods  of 
raising  and  fattening  hogs,  the  value  of  forage  crops,  sani- 
tation, good  management  in  handling  swine,  methods  of 
home  curing  of  meats,  and,  by  means  of  the  pig-club  work, 
to  give  the  boy  a  broader  and  better  view  of  farm  life,  thus 
making  of  him  a  better  future  citizen. 
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The  pig-club  work  done  by  the  department  is  carried  on 
in  cooperation  with  the  State  agricultural  colleges,  each  of 
these  forces  contributing  toward  the  expense.  An  agent,, 
who  is  thoroughly  acquainted  with  the  practical  side  of 
swine  raising  and  has  had  the  benefits  of  animal  husbandry 
training  in  an  agricultural  college,  is  placed  in  a  State  to 
work  under  the  supervision  of  the  director  of  extension  or 
his  representative  in  the  organization  of  these  clubs.  The 
county  is  the  unit  used  in  organizing  the  clubs,  and  where 
there  is  a  county  agent  he  is  usually  responsible  for  the 
organization  and  proper  conduct  of  the  club  work  in  the 
county.  In  counties  having  no  agent  or  agricultural  adviser, 
some  teacher,  banker,  or  other  influential  person  is  usually 
selected  as  a  county  leader.  The  State  pig-club  agent  fre- 
quently visits  the  county  leader  to  advise  with  him,  and 
together  they  visit  as  many  of  the  club  members  as  possible. 
Personal  contact  with  club  members  is  essential  if  greatest 
good  is  to  be  accomplished,  but  as  the  time  of  the  State  pig- 
club  agent  is  limited,  it  devolves  upon  the  county  leader  to 
make  most  of  the  personal  visits  to  the  club  members. 

The  State  pig-club  agent  attends  public  meetings,  teachers' 
institutes,  picnics,  etc.,  at  which  he  may  use  lantern  slides, 
charts,  or  the  pig-club  motion-picture  film  in  explaining  the 
manner  of  organizing  the  clubs,  conducting  the  club  work, 
and  raising  hogs  under  improved  conditions.  Pig  clubs  may 
be  organized  in  several  communities  in  a  county,  and  all  of 
these  make  up  the  county  association. 

The  members  are  required  to  secure  a  pig,  and  feed  and 
care  for  it  according  to  instructions,  keeping  complete  records 
of  the  amount  of  feed  consumed,  the  gains  in  weight,  cost  of 
the  gain  i)er  pound,  breeding  records,  etc.  At  the  end  of  the 
year  the  members  are  required  to  send  reports  to  the  State 
pig-club  agent.  AATierevcr  possible  the  club  members  must 
show  their  pig  at  the  county  fair  or  special  exhibition,  and  the 
winners  at  the  county  fail's  usually  are  required  to  show  their 
pigs  at  the  State  fair. 

The  cooperation  of  the  school-teachers,  bankers,  merchants, 
and  other  j^eople  who  can  aid  in  the  work  is  solicited,  and  the 
succ^oss  usually  is  in  proportion  to  the  amount  of  cooperation 
received  from  such  people.    Teachers  often  choose  pig-club 
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work  as  a  means  of  getting  in  closer  touch  with  the  pupils  and 
parents,  and  often  are  rewarded  amply  by  the  increased  in- 
terest with  which  school  patrons  view  such  activities.  The 
same  can  often  be  said  of  the  county  agent  or  adviser.  One 
such  county  agent  in  North  Carolina  stated  he  had  failed  to 
obtain  the  interest  and  support  which  he  felt  should  have  been 
accorded  him  and  could  not  get  the  desired  response  from  the 
people  of  his  county  until  he  started  the  pig-club  work.  He 
further  stated  that  this  work  did  more  to  put  him  in  close 
touch  with  the  rural  and  town  people  than  any  other  one 
agency. 

The  pig-club  work  means  much  more  than  raising  a  few 
hogs,  making  some  money,  and  winning  a  few  prizes.  The 
educational  feature  is  largely  responsible  for  the  position 
which  it  occupies  with  the  boys,  the  conmiunity,  or  in  the 
State.  As  an  illustration,  a  county  school  superintendent 
of  Texas  voluntarily  writes  the  following  statements : 

From  four  years'  records  I  find  the  pupils  belonging  to  the  various 
clubs  have  made  an  average  grade  on  all  subjects,  except  spelling  and 
composition,  of  11  per  cent  more  than  the  children  not  doing  club  work. 
The  club  members  made  a  general  average  of  16  per  cent  more  on  spell- 
ing and  23  per  cent  more  on  composition  than  the  other  boys  and  girls. 

The  club  pupils  have  been  active  and  inspired  to  do  better  work,  and 
by  this  have  created  and  sustained  a  desire  to  make  researches  for 
new  things.  Very  few  club  boys  and  girls  in  the  rural  schools  of  this 
county  stop  school,  and  when  they  do  so  it  is  not  of  their  own  choice. 
There  are  more  than  4,000  boys  and  girls  in  the  rural  schools  of  this 
county,  and  of  the  number  of  suspensions  and  expulsions  not  one  has 
been  a  member  of  the  clubs. 

Of  the  club  children  there  is  better  attendance  at  Sunday  school  by 
7  per  cent  and  of  church  services  by  5  per  cent  than  among  the  other 
children. 

We  offered  a  prize  on  sanitary  conditions,  and  the  contest  was  a 
heated  one,  but  in  every  instance  the  schools  doing  club  work  were  in 
the  lead,  and  the  prize  was  won  by  a  school  conducting  club  work  and 
a  social  center  movement. 

In  addition,  the  work  of  the  pig  club  has  interested  many 
a  boy  in  study  who  either  disliked  school  work  or  was  a 
laggard  in  his  classes.  This  is  well  illustrated  in  North 
Carolina  by  two  boys  who  were  somewhat  dull  and  who 
disliked  study  and  books  in  general,  with  the  result  that 
they  always  stood  near  the  foot  of  the  class,  despite  the 
eflForts  of  teacher  and  parents.     Both  boys  joined  the  pig 
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club,  secured  pigs,  and  started  the  work,  but  were  told  that 
to  carry  on  the  work  thev  must  read  all  instructions  fur- 
nished  either  in  the  bulletins,  circulai  lettere,  or  personal 
letters,  and  must  keep  accurate  records  of  all  their  opera- 
tions. Each  became  interested  in  the  growth  of  their  pigs 
to  such  an  extent  that  he  read  everything  sent  to  him  and 
finally  began  reading  and  studying  other  matter,  with  the 
result  that  these  boys  were  among  the  best  pupils  at  the  close 
of  the  school  year. 

In  Nebraska  club  work  plays  an  important  part  in  the 
agricultural  education  of  the  pupils  in  the  rural  schools. 
All  of  the  children  who  belong  to  a  club  and  carry  out  one 
definite  project,  as  the  canning-club  or  pig-club  work,  are 
excused  from  the  written  examinations  in  agriculture. 

In  Washington  State  one  finished  club-project  is  permitted 
to  count  50  per  cent  of  the  agriculture  or  home  economics 
grade,  and  both  the  project  and  the  class  work  are  judged 
accordingly. 

Another  feature  of  the  boys'  work  is  its  educational  value 
to  the  parents.  Many  parents  reluctantly  have  permitted 
their  children  to  join  a  club;  nevertheless,  they  have  finally 
admitted  that  they  received  as  much  or  more  good  from  the 
work  than  their  boy  did.  Many  farmers  have  changed  abso- 
lutely their  methods  of  handling  hogs  since  seeing  the  result 
of  the  son's  work  with  one  or  more  pigs.  It  has  also  induced 
many  farmers  to  purchase  for  the  first  time  some  registered 
live  stock. 

The  pig-clul)  work  is  divided  into  two  main  sections — that 
of  fattening  a  meat  hog  for  home  consumption  or  market 
and  that  of  raising  a  litter  of  pigs.  The  hog- fattening  work 
may  end  with  the  sale  of  the  animal  or  it  may  be  carried 
further  and  embrace  the  ham  and  bacon  club  idea,  which 
deals  exclusively  with  methods  of  slaughtering  and  home- 
curing  the  meat.  In  such  a  case  a  ham  and  a  piece  of  bacon 
cured  under  instructions  furnished  must  be  shown  at  the 
county  fair  or  exhibition  the  following  year. 

It  is  advisable  for  members  who  have  had  no  experience  in 
handling  live  stock  to  purchase  a  gi'ade  pig,  raise  and  fatten 
it  for  market  or  slaughter  according  to  instructions,  and  the 
following  year  with  the  money  obtained  to  secure  a  grade 
or  purebred  gilt  and  take  up  hog  breeding.    This  enables  a 
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Fig.  2,— The  Massachusetts  Pig  Club  Champion  and  His  Pioa 

Wlllard  Buckler,  or  riUsfiold,  Mass.,  tcil  llipie  pir;s  a  sLindird  Brain  ration  white  thc7 
ETsicd  rape  aed  eocurtd  during  iho  kst  B2  days  a  gain  in  wolEht  o(  131  poiiiub,  of 
an  nveiage  of  z.l^s  pounds  per  pig  pur  day. 


Fra.  1.— PrG-CLUB  Bova  at  the  Kentucky  State  Fmr. 

ct  the  bags  are  litter  mutes.  The  Urge  ones  were  lalsed  bv  pl£-club  boys 
J  smaller  bv  a  fanner.  Tlievelglitja[e2IS,230,siid  Si  pouD(&,req?«cttveiy. 
Eira  and  leedlug  rnalce  plga  grow. 


FiQ.  2.— A  Sow  AND  A  Profitable  Litter. 

John  Robert  Reld's  Doroc  sow  ood  Utter  eihlbitcd  at  the  LouislMia  State  FnlT  In  1915. 


The  Piq-Club  Poster. 
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iQ.  1.— A  Mahket-Toppinq  Barrow  at  the  Oklahoma  State  Fair. 

))g  was rtlsed by  HatlenTniTls, of  Stevens  County,  Okla., and  welghediSO pounds 
at  11  months  old.    lie  made  a  net  pioflt  ol  tS.OI,  besides  prize  mouey. 


FiQ.  2.— A  North  Carolina  Prize  Winner. 

Ml  by  Sam  Paul  Jones  Yow  and  won  at  tbe  QreensboroBu_ 
!2  pounds  Bt  91  monibs  old  and  tbe  boy  refused  an  offer  ol 


Fig.  1.— Winners  in  the  1916  Geobqia  Pio  Club. 


Fig.  2.— Tennessee  Pigs  which  Made  RecoroBreakinq  QAiNa 

DurooJersey  lltUr  mates  SJ  montlis  old  raised  by  Loon  Wcxitlen  (oQ  lelt)  and  Iran  LofUi> 


o[  Layette,  Teno.    These  piEs  had  bluegnvis  si 
-■-— Sj  bran,  and  lantage.    Tnago' —  ' '~^' 
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boy  to  get  his  first  experience  with  a  cheap  grade  hog,  and 
he  enters  the  breeding  work  with  one  year's  experience  in 
caring  for  a  hog.  This  invariably  results  in  the  raising  of  a 
good  hog  or  a  litter  of  pigs. 

FINANCING  PIG-CLUB   MEMBERS. 

If  a  boy  has  money  with  which  he  can  buy  a  pig,  or  if  he 
can  obtain  work  to  earn  money  for  such  a  purpose,  it  is 
always  advisable  to  secure  a  pig  in  this  manner.  There  are 
many  worthy  boys,  however,  who  can  not  get  money  to  buy 
a  pig,  but  who  can  raise  most  of  the  feed  for  such  a  pig  and 
can  earn  enough  money  to  purchase  the  feed  that  must  be 
bought.  To  aid  such  deserving  boys  several  plans  have  been 
tried.  At  first  some  bankers  thought  it  would  be  well  to 
give  pigs  to  some  boys,  but  this  is  undesirable  for  several 
reasons ;  first,  it  is  not  good  business  policy ;  second,  the  pig 
will  not  be  appreciated  as  much  nor  cared  for  as  well  as  if 
he  is.  bought ;  third,  many  other  boys  would  hesitate  about 
purchasing  a  pig,  thinking  that  if  they,  waited  a  pig  might 
be  given  to  them.  This  plan  has  been  discouraged  and  others 
offered  in  its  place. 

In  a  number  of  counties  in  various  States,  banks,  business 
firms,  chambers  of  commerce,  or  individuals  have  set  aside 
sums  of  money  which  can  be  loaned  to  reliable  pig-club  mem- 
bers who  are  first  approved  by  the  county  agent  or  other  re- 
sponsible person,  and  who  agi'ee  to  follow  all  instructions  of 
the  pig-club  agent,  give  a  note  for  the  pig  payable  at  some 
future  time  at  a  small  rate  of  interest,  and  agree  to  submit  a 
final  report  of  the  year's  work  to  the  party  lending  the  money, 
as  well  as  to  the  pig-club  agent.  Many  thousand  dollars  have 
been  set  aside  for  this  purpose,  and  the  money  is  being  used 
most  beneficially.  On  the  note  given  by  the  boy  is  usually  a 
statement  signed  by  the  parent  to  the  effect  that  the  parent 
gives  his  consent  to  this  arrangement  and  wall  not  claim  any 
proceeds  from  the  sale  of  the  pig  or  its  progeny.  The  matter 
is  then  handled  in  a  purely  business  way,  giving  the  boy  a 
lesson  in  business  transactions.  Few  banks  require  the  parent 
to  sign  the  note,  making  him  responsible  for  the  boy's  debt. 
The  boy  is  put  upon  his  honor,  and  very  seldom  indeed  does  he 
betray  the  trust  or  confidence  placed  in  him. 
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The  best  plan  that  has  been  tried  is  the  "endless  chain 
method,"  whereby  the  money  which  is  made  available  for 
lending  to  pig-club  members  is  used  to  purchase  a  number  of 
good  young  registered  gilts  from  reliable  breeders.  These 
gilts  are  lent  to  the  boys  recommended  by  the  county  agent  br 
by  a  special  committee  for  that  purpose,  with  the  distinct 
understanding  that  they  are  to  be  raised  according  to  instruc- 
tions furnished  by  the  pig-club  agent  or  county  agent,  and  are 
to  be  bred  to  a  registered  boar  of  the  same  breed.  When  the 
litter  is  weaned,  two  choice  gilts  are  to  be  returned  to  the  man 
furnishing  the  sow,  after  which  the  sow  and  the  remainder  of 
the  litter  become  the  property  of  the  pig-club  boy.  The  two 
gilts  are  in  turn  lent  to  two  other  pig-club  boys,  and  in  this 
way  the  number  of  pigs  is  constantly  increasing. 

A  form  of  agreement  is  used  for  making  the  contract  with 
the  boys.  If  the  boy  fails  to  fulfill  any  part  of  his  contract 
the  hog  reverts  to  the  original  owner.  The  risk  is  sometimes 
borne  entirely  by  the  party  furnishing  the  pig,  while  in 
other  cases  the  contract  states  that  if  the  sow  dies  another 
shall  be  furnished  to  the  boy,  and  he  shall  be  required  to 
return  either  three  or  four  gilt  pigs  from  the  first  litter 
secured. 

There  are  many  advantages  of  this  method  of  financing 
pig-club  boys.  xV  club  can  be  started  without  a  great  outlay 
of  cash,  and  it  will  grow  automatically.  A  member  does  not 
have  to  borrow  money  to  begin  with,  which  is  sometimes 
objectionable  to  the  parents,  for  if  the  boy's  pig  should  die 
he  must  obtain  money  to  pay  his  note,  whereas  by  the 
chain  method  he  can  have  another  trial.  Community  breed- 
ing can  always  be  started  in  this  manner,  only  one  breed  of 
pigs  being  furnished  to  the  boys.  An  extra  good  boar  is 
often  provided,  to  which  the  gilts  can  be  bred  at  a  reason- 
able fee,  which  is  seldom  the  case  where  communitv  breed- 
ing  is  not  conducted. 

Many  breeders  have  adopted  this  plan  of  providing  breed- 
ing stock  for  club  members,  as  it  is  usually  a  profitable  trans- 
action for  them,  and  at  the  same  time  helps  them  in  a  busi- 
ness way.  One  chamber  of  commerce  in  Georgia  has  set 
aside  money  for  the  purchase  of  50  gilts,  and  this  number 
will  increase  automatically  until  good  hogs  will  be  found 
throughout  the  entire  county.    The  plan  also  is  being  sue- 
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cessfully  carried  out  in  Georgia,  Alabama,  Arkansas,  Okla- 
homa, and  Indiana.  Further  particulars  can  be  obtained 
from  the  Bureau  of  Animal  Industry. 

PRIZES  AWARDED. 

The  giving  of  large  cash  prizes  is  discouraged,  as  it  has 
been  found  better  to.  give  a  large  number  of  small  and  use- 
ful prizes.  In  this  way  more  interest  is  taken  because  more 
boys  can  win  a  prize.  In  Louisiana  and  Georgia  the  county 
pig-club  winner  usually  is  given  a  free  trip  to  the  short 
course  at  the  agricultural  college.  All  prizes,  ribbons, 
awards,  etc.,  are  furnished  by  people  or  enterprises  other  than 
the  Department  of  Agriculture.  A  national  pig-club  emblem 
has  been  designed  for  use  by  the  pig-club  members  in  the 
various  States  (see  PL  XIX,  fig.  1).  In  most  States  a  pin  is 
awarded  to  each  member  completing  his  work  and  sub- 
mitting a  record  of  it. 

SOME  RESULTS  OF  THE  PIG-CLUB  WORK. 

Up  to  July  1,  1915,  the  pig-club  work  was  being  conducted 
jointly  by  the  department  and  the  agricultural  colleges  of 
Louisiana,  Alabama,  Georgia,  North  Carolina,  Kentuclcy, 
Indiana,  and  Nebraska.  During  the  fall  of  1915  it  was  taken 
up  in  Texas,  Arkansas,  Oklahoma,  Massachusetts,  California, 
and  Oregon.  The  work  will  be  extended  to  other  States  as 
fast  as  funds  permit.  During  1915  there  were  over  10,000 
club  members  in  the  States  named,  of  whom  5,827  were  in 
Louisiana,  Alabama,  and  Georgia,  where  the  work  has  been 
in  progress  two  years  or  longer. 

Some  trouble  has  been  experienced  in  getting  the  members 
to  keep  complete  records  throughout  the  year.  Inducements 
have  been  offered  to  members  sending  in  complete  reports, 
such  as  a  year's  subscription  to  one  of  the  good  swine  papers, 
a  free  ticket  to  the  State  fair,  or  seed  sufficient  to  plant  a 
pasture  and  a  small  area  in  some  forage  crops  for  the  pig; 
but  while  these  have  helped  to  some  extent,  the  percentage 
of  members  sending  in  reports  is  smaller  than  it  should  be. 
It  is  hoped  that  the  percentage  will  increase  as  the  organiza- 
tion is  improved  from  year  to  year. 
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The  report  in  1914  of  the  members  in  Alabama  showed 
that  the  average  number  of  pigs  per  member  in  the  spring 
was  1.35  and  the  average  weight  was  34  pounds.  In  the  fall 
the  average  number  of  pigs  per  member  was  1.92  and  the 
average  weight  was  126  pounds.  The  increase  in  the  number 
of  pigs  per  member  was  due  to  many  sows  farrowing  a  litter 
during  the  sunmier,  and  these  young  pigs  in  turn  lowered  the 
average  weight  of  the  pigs  in  the  fall.  The  average  daily 
gain  per  pig  was  0.72  poimd,  made  at  a  cost  of  $5.20  per  100 
pounds.  Of  all  the  pigs  raised  by  the  pig-club  boys  in  the 
various  States  in  1914,  the  average  cost  for  each  100  pounds 
gain  in  live  weight  varied  between  $4.25  and  $5.20.  During 
that  time  the  price  of  hogs  ranged  from  $7  to  $9  per  100 
pounds,  showing  a  good  profit  from  the  standpoint  of  the 
market  hog  alone. 

In  Louisiana,  Alabama,  and  Georgia  the  average  valua- 
tion of  all  members'  pigs  in  the  spring  was  $9.01,  $5.50,  and 
$11.26  per  head,  respectively,  while  the  average  valuation  in 
December  was  $22.26,  $17.14,  and  $43.60.  The  low  valua- 
tions of  the  hogs  in  Alabama  was  due  to  the  facts  that  about 
80  per  cent  of  them  were  meat  hogs  and  that  there  were  21 
litters  of  pigs  included  in  the  December  valuation,  which 
lowered  the  average.  The  valuation  in  December  of  the 
original  pigs  which  started  in  the  spring,  along  with  their 
increase,  was  $27.28  per  head.  The  high  prices  in  Georgia 
were  due  to  the  fact  that  almost  all  of  the  pigs  were  regis- 
tered. The  average  valuation  of  the  Louisiana  club  mem- 
bers' hogs  was  $22.26,  while  the  average  valuation  of  the  hogs 
of  the  State  was  $7.70. 

COMMUNITY   BREEDING. 

For  years  the  community  breeding  of  live  stock  has  been 
urged  upon  farmers,  but  with  very  little  success.  Although 
its  value  and  advantages  have  been  preached  to  them  re- 
peatedly, it  has  been  difficult  indeed  to  get  a  large  number  of 
men  to  all  agree  to  raise  only  one  breed  of  stock. 

The  advantages  of  community  breeding  have  been  em- 
phasized to  the  boys,  and  strenuous  efforts  made  to  have  it 
started,  with  the  result  that  in  many  counties  one  breed  of 
hogs  has  been  adopted  as  the  standard  of  the  county,  and  that 
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breed  is  being  raised  almost  exclusively.  In  Faulkner 
CJounty,  Ark.,  where  the  purchase  of  pigs  was  financed  by 
banks  for  75  boys,  97  per  cent  of  them  had  registered  hogs  of 
one  breed,  while  in  Sebastian  County,  Ark.,  90  per  cent  of  the 
91  boys  had  registered  hogs  of  another  breed.  There  are 
several  parishes  in  Louisiana  and  set^eral  coimties  in  Ala- 
bama, Georgia,  and  North  Carolina  where  the  boys  of 
a  county  are  specializing  in  one  breed.  In  such  counties 
the  best  and  most  successful  pig-club  work  is  being  done,  be- 
cause the  boys  raising  pure-bred  hogs  almost  exclusively  can 
obtain  breeding  stock  at  home  for  less  money,  can  secure  bet- 
ter breeding  stock  because  they  have  a  greater  number  from 
which  to  select,  and  can  sell  many  more  hogs  for  breeding 
purposes,  as  each  of  those  counties  is  becoming  recognized  as 
a  breeding  center  for  a  certain  breed  of  hog,  and  with  such  a 
reputation  come  increased  orders  for  breeding  stock.  This 
is  one  of  the  great  achievements  of  the  pig-club  work,  and  a 
success  is  being  made  by  the  boys  where  their  fathers  have 
failed.  This  emphasizes  to  the  boys  the  advantages  of  coop- 
eration, and  after  the  one  experience,  as  boys,  it  will  doubt- 
less be  much  easier  to  get  cooperation  among  the  members 
after  they  become  men  than  it  has  been  with  the  grown  folks 
of  the  present  day. 

In  many  counties  the  four-club  idea  is  being  advanced 
among  the  3'oung  folk,  and  this  usually  embraces  the  pig 
club.  In  all  States  the  boys  are  encouraged  to  plant  some 
forage  crops  for  their  pigs  and  furnish  them  permanent  pas- 
ture. If  the  boy  can  plant  three  or  four  kinds  of  forage  on 
small  areas  the  results  are  better  and  he  learns  much  about  the 
growing  of  such  crops.  This  emphasizes  the  diversification 
idea  to  the  boy,  and  he  learns  one  of  the  lessons  of  good  farm- 
ing that  often  has  been  difficult  for  mature  farmers. 

EXHIBITS  AT  COUNTY  AND  STATE  FAIRS. 

The  pig-club  exhibits  at  the  county  fairs  and  the  State 
fairs  have  been  verv  valuable  to  the  members  from  an  edu- 
cational  standpoint.  While  the  pig  club  was  organized  pri- 
marily for  the  benefit  of  the  boys,  the  girls  have  not  been 
excluded ;  good  pig  raisers  some  of  them  are,  too,  and  it  is 
not  uncommon  to  see  the  prize  awarded  to  a  girl.    This  has 
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been  done  repeatedly  at  the  county  fairs ;  Alice  McCoy  cap- 
tured the  prize  at  the  Louisiana  State  Fair  in  1914.  In  all 
three  of  the  State  fairs  in  North  Carolina  in  1915  a  Tam- 
worth  pig  belonging  to  Rachel  Spees  was  the  sweepstakes 
champion  in  the  pig-club  classeff  and  won  first  prize  in  the 
open  classes  at  every  fair.  In  1915,  at  the  Georgia- Florida 
Fair,  held  at  Valdosta,  Ga.,  the  pig- judging  contest  was 
won  by  a  girl  who  was  a  pig-club  member.  When  the  small 
number  of  girl  members  is  considered  it  is  a  question  if 
they  have  not  made  as  good  or  a  somewhat  better  record 
than  the  boys.  Often  a  girl  will  care  for  her  pig  better  and 
more  regularly  and  submit  a  better  report  than  her  boy 
competitor. 

Previous  to  fair  time  lectures  usually  are  given  the  mem- 
bers on  fitting  pigs  for  show.  They  are  instructed  how  best 
to  feed  them  during  the  last  few  weeks  previous  to  showing, 
how  to  enter  their  pigs  at  the  fair,  how  to  trim  their  pigs' 
toes,  trim  out  their  ears,  and  scrub,  brush,  and  oil  them  pre- 
paratory to  entering  the  ring,  and  how  to  handle  the  pigs 
in  the  show  ring.  The  members  get  experience  at  the  county 
fairs  and  as  a  result  usually  have  a  very  high-class  exhibit 
at  the  State  fairs. 

Judging  contests  often  are  held  for  the  members  at  the 
county  and  State  fairs,  and  suitable  prizes  are  given  the  win- 
ners. The  boys  who  are  showing  pigs  of  their  own  soon  be- 
come proficient  in  determining  why  their  pigs  win  or  lose  in 
a  contest.  They  learn  much  more  quickly  than  the  bqy  who 
neither  owns  nor  shows  a  pig,  because  there  is  more  at  stake 
and  the  incentive  to  learn  is  greater. 

In  1914  there  were  185  hogs  exhibited  by  pig-club  members 
at  the  Louisiana  State  Fair.  These  hogs  were  judged  and 
awarded  prizes  in  the  boys'  pig-club  classes,  and  those  boys 
who  conformed  to  the  rules  of  the  fair  association  were  per- 
mitted to  show  their  pigs  in  the  open  classes  against  the 
breeders'  hogs  from  various  States.  Several  prizes  were  won 
by  the  boys'  pigs  in  such  competition.  After  the  fair  some 
of  the  breeders  asked  the  fair  association  to  bar  the  boys 
from  showing  their  pigs  in  the  open  classes  during  the  fol- 
lowing year.  This  request  was  immediately  declined  by  the 
fair  association.    The  fact  that  such  a  request  was  made  was 
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one  of  the  greatest  compliments  that  could  be  paid  to  pig- 
club  work. 

The  largest  exhibit  of  pig-club  pigs  ever  made  was  at  the 
Louisiana  State  Fair  in  1915.  There  were  205  pigs  shown 
by  the  members,  and  good  ones  they  were,  too.  The  competi- 
tion was  closer  than  ever  before,  as  practically  all  of  them 
were  registered  hogs,  and  they  were  in  prime  condition,  show- 
ing that  much  care  had  been  taken  in  fitting  them  for  the  fair. 
One  of  the  outstanding  features  of  the  show  was  a  Duroc  sow 
and  a  litter  of  9  pigs  farrowed  March  31,  which  were  shown 
by  John  Robert  Eeid.  The  sow  and  every  pig  were  good 
ones.  In  the  pig-club  classes  he  won  the  following  prizes  on 
his  exhibit : 

Best  Duroc  litter $25 

Best  Utter,  any  breed 20 

First  and  second  junior  sow  pig 13 

First  and  second  junior  boar  pig 13 

Best  Duroc  sow 8 

Sweepstakes  sow  and  boar 40 

In  the  open  class  against  the  breeders  from  various  States 
'he  won  second  prize  on  Duroc  sow  with  a  premium  of  $3, 
making  a  total  of  $122  won  at  the  State  f  ai?.  He  was  offered 
$400  for  the  sow  and  litter,  which  he  refused,  and  afterwards 
sold  three  of  the  boars  and  one  gilt  for  $260.  He  values  his 
sow  and  five  gilts  at  $600.  He  submits  the  following  state- 
ment of  his  year's  work : 

To  value  of  sow  and  litter  May  1,  1915 $200. 00 

To  feed  consumed  to  Nov.  1,  corn,  sliorts,  oats,  and  milk 100. 00 

To  clover  pasture  for  pigs 7.50 

To  labor 27.  38 

334.88 

By  premiums  won  at  fair $122.00 

By  sale  of  4  pigs 260.  00 

By  value  of  sow  and  5  gilts  on  hand GOO.  00 

982.00 

Not  profit  on  work 647.12 

It  is  possible  that  the  boy  has  overvalued  the  gilts  on  hand 
at  the  present  time,  but  if  they  were  worth  but  half  of  the 
price  named,  it  remains  that  he  has  made  a  phenomenal 
record.  Such  a  record  is  rare,  it  is  true,  and  perhaps  does 
not  illustrate  the  real  value  of  the  pig-club  work;  but  it 
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serves  as  an  example  of  what  can  be  accomplished.  The  real 
measure  of  success  may  be  more  nearly  approached  by  stat- 
ing that  each  year  at  the  State  fairs  there  are  many  pigs 
raised  by  the  club  members  that  change  owners  at  prices 
varying  from  $30  to  $75  a  head. 

At  the  1915  Kentucky  State  Fair  18  boys  showed  their 
pigs.  Gordon  Nelson,  jr.,  with  his  Poland  China  sow,  won, 
in  the  pig-club  classes,  first  for  Poland  China  sow  over  6  and 
under  12  months,  and  first  on  best  sow  in  the  exhibit,  and 
won  first  in  the  open  class.  The  sow  also  won  first  on  the 
largest  and  most  economical  gains,  having  gained  192  pounds 
in  120  days.  The  barrows  shown  by  the  boys  at  the  same 
fair*  sold  for  25  cents  a  hundred  pounds  above  the  top  of 
the  Louisville  market  for  that  day. 

At  the  Oklahoma  State  Fair  there  was  one  pig  shown  from 
each  of  27  counties.  This  show  was  for  market  or  fat  hogs 
only.  The  pigs  averaged  344  pounds  at  10  months  of  age, 
and  sold  for  35  cents  a  hundred  pounds  above  the  top  of  the 
Oklahoma  City  market  that  day.  They  were  bought  by  the 
two  large  packing  houses  located  at  that  place.  The  buyers 
for  these  companies  in  judging  the  hogs  declared  that  11  of 
the  27  were  of  the  perfect  market  type  and  but  one  hog  of 
the  entire  lot  scored  below  90.  Of  the  27  hogs,  24  were  bar- 
rows and  were  slaughtered,  dressing  out  84  per  cent  unchilled 
carcasses.  The  three  sows  were  retained  for  breeding  pur- 
poses, one  of  them  afterwards  being  sold  for  $80. 

The  contest  in  Oklahoma  was  limited  to  one  pig  from  each 
county,  otherwise  there  would  have  been  a  much  larger  ex- 
hibit. This  restriction  will  be  removed  in  the  future.  The 
champion  barrow  of  the  show  was  a  Duroc,  11  months  old, 
weighing  440  pounds.  He  had  the  run  of  an  alfalfa  field 
for  the  first  116  days,  and  was  then  put  in  the  dry  lot  and 
fed  heavily  for  4  months.  At  the  show  his  total  cost,  in- 
cluding original  cost,  feeds  charged  at  market  prices,  labor, 
etc.,  was  $26.40,  or  6  cents  a  pound.  As  he  sold  for  8  cents 
a  pound,  he  made  a  net  profit  of  $8.80,  besides  the  prizes  won. 
A  litter  mate  of  this  pig  was  raised  by  a  brother  and  ran  a 
close  race,  weighing  but  20  pounds  less  at  the  fair.  The 
average  cost  of  gains  made  by  all  the  hogs  was  5.7  cents  a 
pound,  which  is  very  good  when  the  fact  is  considered  that 
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this  was  a  fat-hog  contest  and  but  little  pasture  or  forage 
crops  were  used. 

In  North  Carolina  there  are  three  State  fairs,  and  at  each 
of  them  was  an  exhibit  of  club  members'  hogs.  These  at- 
tracted a  great  deal  of  attention,  as  this  was  the  first  year 
such  exhibits  had  been  made  at  the  fairs.  The  outstanding 
feature  of  the  three  fairs  was  a  Tamworth  gilt  shown  by  a 
girl  member  of  the  pig  clubs.  This  gilt  was  good  enough 
to  be  the  sweepstakes  winner  over  all  breeds  in  the  pig-club 
classes  at  all  fairs,  and  first  in  the  open  class  at  each  of  the 
three  fairs.    She  will  be  kept  for  breeding  purposes. 

In  Massachusetts,  Indiana,  and  Nebraska  pig-club  con- 
tests were  held  in  1915  for  the  first  time  and  met  with  good 
success.  In  the  other  Northern  States  previously  mentioned 
the  work  has  not  been  in  progress  long  enough  to  have  a 
contest,  but  excellent  work  is  promised  for  the  next  year. 

THE  HOME  CURING  OF  PORK. 

In  Georgia  the  ham  and  bacon  club  is  a  feature  of  the  pig- 
club  work  where  market  hogs  are  raised.  The  members  are 
instructed  in  the  slaughter  and  home  curing  of  meats,  and 
accurate  records  are  kept  on  the  meat  cured  from  each  hog 
slaughtered.  This  work  has  interested  the  farmers  to  such 
an  extent  that  many  of  them  are  slaughtering  and  curing 
their  meat  according  to  the  instructions  furnished  to  the  pig- 
club  members.  Several  of  them  have  been  induced  to  build 
a  simple  and  cheap  meat-curing  house  after  plans  furnished 
by  the  department,  and  to  keep  a  record  of  the  meat  cured. 
Such  a  house  costs  about  $100  and  can  be  used  in  curing 
20,000  pounds  or  more  of  meat  at  a  very  small  cost  and 
without  any  loss,  if  instructions  are  followed.  The  greatest 
drawback  to  producing  meat  for  home  consumption  in  the 
extreme  south  is  the  difficulty  of  getting  the  carcasses 
thoroughly  cooled  after  slaughtering  and  the  heavy  losses 
often  resulting  from  a  sudden  rise  in  the  temperature.  The 
use  of  such  a  meat-curing  house  as  mentioned,*  or  of  the 
chilling  rooms  furnished  at  some  of  the  ice-manufacturing 
plants  in  the  South,  completely  eliminates  such  danger.  In 
11  counties  in  Georgia  where  systematic  pig-club  work  was 
conducted,  and  the  home  curing  of  meats  especially  urged 
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upon  ttie  iarmers,  there  were  11,000,000  pounds  of  meat 
cured  during  the  winter  of  1914^-15,  and  this  meat  was  pro- 
duced and  cured  at  a  good  profit. 

CAREERS  OP  THE  PIG-CLUB  MEMBERS. 

Many  of  the  pig-club  members  of  former  years  are  be- 
ginning a  career  as  swine  breeders,  and  a  large  percentage 
of  the  swine  breeders  of  the  future  will  doubtless  come  from 
the  pig-club  ranks.  Two  brothers  in  Louisiana  who  were 
successful  pig-club  members  have  engaged  in  the  business 
of  swine  breeding  and  are  distributing  an  attractive  business 
card  giving  information  about  their  herd. 

A  number  of  the  pig-club  boys  of  1910  to  1913  have  en- 
tered agricultural  colleges,  and  many  of  them  are  paying 
part  of  their  expenses  with  money  earned  while  members  of 
the  club.  One  of  the  most  encouraging  facts  revealed  in 
pig-club  work  is  that  a  large  percentage  of  the  boys  join 
the  clubs  year  after  year  and  remain  members  imtil  they 
enter  college  or  it  is  necessary  for  them  to  quit  for  other 
reasons.  An  improvement  in  the  pigs  they  show  is  seen  each 
year,  bearing  out  the  idea  that  the  club  work  is  increasingly 
instructive  year  after  year.  Many  times  these  older  boys 
are  made  community  leaders  in  the  clubs.  They  are  selected 
also  for  accompanying  the  cars  of  pigs  to  the  State  fairs, 
and  have  proved  efficient  in  such  responsible  duties. 

Little  Jack  Starr,  of  Midland,  Tex.,  wanted  to  join  the 
pig  club,  and  purchased  a  pure-bred  pig,  the  runt  of  the 
litter.  The  pig  was  10  weeks  old  and  weighed  29  pounds. 
When  Jack  tried  to  join  the  club  he  learned  that  as  he  was 
only  6  years  old  he  was  too  young  to  be  a  member.  Not 
discouraged,  however,  he  fed  his  pig,  according  to  instruc- 
tions furnished,  a  properly  balanced  grain  ration  and  let 
her  graze  Johnson  grass,  weeds,  and  volimteer  oats  for  green 
feed.  The  few  lice  on  her  were  quickly  removed  with  an 
application  of  grease  and  kerosene  thoroughly  mixed,  and 
they  were  kept  off.  A  mineral  mixture  of  charcoal,  wood 
ashes,  salt,  and  copperas  was  always  kept  before  her.  When 
the  fair  took  place  the  pig,  not  quite  11  months  old,  weighed 
450  pounds.  Not  being  eligible  to  the  pig  club  on  account 
of  his  age,  Jack  entered  her  in  five  other  classes,  getting  five 
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blue  ribbons  and  $25  in  cash.  With  the  money  the  pig  won 
he  purchased  clothes,  presents  for  his  brothers  and  sister, 
and  started  a  bank  account.  In  November,  1915,  nine  pigs 
were  farrowed  by  Jack's  Perfection.  Five  have  already 
been  sold  for  future  delivery  at  $12.50  each,  and  Jack  is 
telling  everyone  he  intends  to  be  a  stock  farmer.  Plate  XX, 
figure  1,  shows  Jack  with  his  pig. 

The  devotion  of  the  boys  to  their  pigs  is  shown  by  the  act 
of  one  little  boy,  who,  when  his  pig  was  awarded  the  prize, 
immediately  broke  into  the  ring  and,  oblivious  of  the  crowd, 
hugged  and  kissed  his  pig;  and  by  the  letters  from  others 
whose  pigs  have  died. 

All  of  the  pig-club  work  is  not  like  a  bed  of  roses,  how- 
ever ;  there  are  some  thorns.  Hog  cholera  causes  a  few  losses ; 
a  train  killed  one  pig,  lightning  another,  and  so  on.  Some  of 
the  letters  are  pathetic.  One  of  the  boys  wrote :  "  You  can 
mark  out  my  name.  I  can't  join  the  pig  club.  I  ain't  got 
no  money  to  start  with  and  no  feed  and  no  pig.  I  am  in  a 
bad  fix  for  starting  and  I  will  have  to  give  it  up."  A  girl 
member  writes :  "  I  was  interested  in  the  pig-club  work  when 

1  joined  and  was  intending  to  do  my  very  best,  but  I  am 
mighty  sorry  that  I  will  have  to  give  it  all  up.  My  mother 
has  gone  to  rest  and  left  seven  little  children — ^the  youngest 

2  years — and  they  are  all  in  my  charge.  You  may  know 
what  a  handful  I  have." 

So  letters  come  in  to  the  pig-club  agents,  hundreds  and 
thousands  of  them,  some  telling  of  the  hopes  of  the  future, 
some  bubbling  over  with  pride  of  achievements  just  attained 
either  by  the  writer  or  the  pig,  and  sometimes  others  writ- 
ten with  many  tears  explaining  that  the  pig — the  one  pig  of 
pigs — had  died  and  the  writer  was  heartbroken  and  could 
not  finish  the  report.  Thus  the  pig-club  agent  is  made  the 
confidential  friend  to  whom  success  or  failure  may  be  told, 
feeling  that  from  him  there  will  come  consolation  and,  best 
of  all,  inspiration  and  encouragement  for  future  efforts. 
The  agent  is  a  man  with  a  big  family,  and  to  the  pig-club 
members  is  the  one  person  who  knows  just  about  all  that 
can  be  known  about  swine;  is  adviser,  teacher,  confidant, 
judge,  and  jury  of  all  that  is  good  or  bad  in  the  boy's  pig- 
club  work. 
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SUMMARY  OF  ADVANTAGES. 

The  pig-club  work  may  be  said  to  exert  a  beneficial  in- 
fluence over  the  boy  in  the  following  ways : 

(1)  It  gives  the  boy  something  to  do  at  home  that  fur- 
nishes him  pleasure,  is  of  educational  and  financial  bene- 

,  fit,  and  keeps  him  occupied  at  times  when  he  might  be  in 
mischief  or  loitering  in  undesirable  places. 

(2)  It  develops  the  love  of  animals  which  is  inherent  in 
all  boys,  and  impresses  upon  them  the  necessity  of  regularity 
in  habits  and  prompt  attention  to  details  in  the  feeding  and 
handling  of  live  stock.  Promptness  and  regularity  in  these 
matters  will  tend  toward  the  same  in  other  things. 

(3)  He  learns  valuable  lessons  in  the  feeding  and  breeding 
of  animals,  sanitation,  the  home  curing  of  meats,  and  the 
business  side  of  farm  life.  From  these  boys  will  develop 
many  of  the  swine  breeders  of  the  future. 

(4)  He  becomes  thoroughly  acquainted  with  some  of  the 
work  of  the  Federal  Department  of  Agriculture  and  the 
State  agricultural  college. 

(5)  From  the  work  he  learns  how  he  can  find  information 
which  he  wants  through  the  Federal  or  State  bulletins, 
various  textbooks,  and  agricultural  journals,  thus  giving 
him  a  broad  foundation  for  future  study. 

(6)  It  often  stimulates  a  desire  to  attend  the  agricultural 
college  or  to  make  a  closer  study  of  farming  operations. 

(7)  It  aids  the  boy  in  an  educational  manner,  especially 
in  English,  spelling,  composition,  and  report  writing. 

(8)  It  enables  the  boy  to  make  some  money,  which  is 
usually  invested  in  more  stock,  or  goes  toward  getting  a 
more  liberal  education. 

(9)  It  is  one  of  the  principal  means  of  interesting  the  boys 
and  girls  in  farm  life,  with  the  result  of  developing  better 
farmers,  better  homes  and  home  living,  and  establishing  a 
better  rural  citizenship. 


A  SUCCESSFUL  RURAL  COOPERATIVE  LAUNDRY. 

By  C.  H.  Hanson,  States  Relation  ft  Service. 

THE  present  organization  of  the  rural  community,  when 
considered  in  relation  to  the  farm  woman,  is  far  from 
satisfactory.  The  necessity  of  relieving  the  farm  woman  of 
some  of  her  burdens  and  of  shortening  her  hours  of  labor  is 
too  apparent  to  need  demonstration.  The  remedy  for  this 
situation  is  not  a  simple  one,  nor  is  there  a  single  solution  for 
the  problem,  but  Chatfield,  Minn.,  has  realized  the  im- 
portance of  woman's  place  upon  the  farm  and  is  making  a 
long  stride  toward  solving  the  problem  by  the  successful 
operation  of  its  rural  cooperative  laundry. 

About  12  years  ago  the  butter  maker  of  the  local  coopera- 
tive creamery  equipped  a  discarded  churn  for  the  washing 
of  his  laundry.  The  secretary  of  the  company  saw  this 
equipment  and  conceived  the  idea  of  operating  a  rural 
laundry  in  conjunction  with  the  creamery.  Fortunately  the 
stockholders  of  the  creamery  company,  acting  on  the  advice 
of  the  board  of  directors,  were  annually  passing  their  divi- 
dends for  renewals  and  improvements.  In  the  spring  of 
1912,  when  public  opinion  began  to  crystallize  in  favor  of 
the  laundry,  a  meeting  of  the  board  of  directors  was  called 
and  it  was  decided  to  use  $2,000  of  these  deferred  dividends 
for  the  purpose  of  building  an  addition  to  the  creamery,  to 
be  used  as  a  laundry,  provided  that  a  corporation  could  be 
organized  to  whom  the  building  could  be  rented.  The  pres- 
ence of  this  surplus,  $2,000,  in  the  treasury,  a  prosperous 
and  well-managed  creamery,  a  strong  and  active  farmers' 
club,  combined  with  a  favorable  public  sentiment  in  both 
country  and  town,  made  it  possible  for  the  secretary  and  his 
few  coworkers  to  realize  their  dreams. 

FARMERS'  CLUB  AIDS  MOVEMENT. 

A  meeting  of  the  P^armers'  Club  was  called  April  5,  1912, 
to  discuss  the  subject  of  cooperation.  It  was  at  this  meeting 
that  the  cooperative  laundry  idea  first  took  definite  form. 
To  bring  it  before  the  public  and  enlist  the  good  will  of  both 
town  and  country  folk  on  so  new  and  untried  a  venture,  the 
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club  invited  the  entire  community  to  a  well-planned  basket 
picnic  to  be  held  June  5.  Amusements  and  lunch  preceded 
a  program  which  w^as  largely  devoted  to  an  explanation  of 
the  laundry  project.  A  vote  w^as  taken,  the  women  voting 
as  well  as  the  men,  to  determine  the  sentiment  of  the  com- 
munity on  the  establishment  of  such  a  laundry,  and  the  vote 
was  so  overwhelmingly  in  favor  of  the  proposition  that  the 
Farmers'  Club  promptly  called  a  meeting  to  promote  the 
enterprise.  The  appointment  of  a  committee  to  study  other 
laundries,  the  perfecting  of  an  organization,  the  securing  of 
purchasers  of  stock,  incorporation,  and  the  erection  and 
equipment  of  the  plant  followed  in  such  rapid  succession 
that  the  laundry  was  open  for  inspection  November  30  and 
began  operations  December  2,  a  record  of  which  any  com- 
munity might  well  be  proud. 

The  organization  of  the  laundry  corporation  is  unique  in 
that,  although  a  separate  corporation,  the  laundry  and  the 
creamery  have  the  same  officers.  The  object  of  this  arrange- 
ment is  to  prevent  friction  between  the  officers  of  the  two 
corporations,  and,  by  making  it  a  separate  organization,  to 
enlist  the  support  and  patronage  of  the  town  people,  who 
are  not  stockholders  in  the  creamery  company,  but  who  hold 
about  30  per  cent  of  the  capital  stock  of  the  laundry  com- 
pany. The  creamery  company  owns  the  building,  which  it 
rents  to  the  laundry  company  at  $10  per  month,  a  rental 
equivalent  to  G  per  cent  on  the  investment,  and  supplies  it 
with  power  and  heat  at  the  rate  of  about  $15  per  month. 

The  company  is  organized  under  the  cooperative  laws  of 
the  State  and  has  been  capitalized  at  $5,000.  Shares  sold 
for  $5  each,  but  each  of  the  224  stockholders  has  but  one 
vote,  regardless  of  the  number  of  shares  he  holds.  Desiring 
to  make  the  enterprise  as  purely  cooperative  as  possible,  the 
company,  after  paying  6  per  cent  dividends  on  all  stock, 
refunds  a  portion  of  the  remainder  of  the  surplus  in  the 
form  of  a  10  per  cent  rebate  to  the  patrons  in  proportion  to 
the  amount  of  business  done  with  the  laundrv. 

BUILDING  AND  EQUIPMENT. 

The  building  (PI.  XXV,  fig.  1)  w^hich  is  an  addition  to 
the  creamery,  is  a  well-built  structure,  30  by  70  feet,  costing 
about  $2,000.     Between  and  joining  the  two  buildings  are 
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the  boiler,  engine,  and  coal  rooms.  This  arrangement  is  con- 
venient for  the  operators  of  both  plants,  reduces  overhead 
expenses,  prevents  contamination  of  cream  and  butter  from 
the  laundry,  and  is  economical  of  heat  and  power.  A  por- 
tion of  the  second  story  has  been  finished  off  for  a  lunch  and 
rest  room  for  the  employees. 

The  equipment  is  of  the  most  modern  type.  It  consists 
of  the  following:  1  one-apartment  wooden  washer,  2  three- 
apartment  wooden  washers,  1  extractor,  a  soap  cooker,  a 
starch  cooker,  1  five-roll  mangle,  2  compartment  dry  rooms, 
a  machine  for  ironing  white  shirts  and  collars,  1  dip  wheel 
starcher,  1  neck-band  ironer,  1  collar  shaper,  hand  irons, 
ironing  boards,  trucks,  baskets,  and  a  standard  scale.  (PI. 
XXV,  figs.  2  and  3.) 

The  washers  are  of  very  simple  internal  construction. 
Rounded  strips  of  wood  extend  the  entire  length  of  the  in- 
terior. These  projecting  strips  carry  the  clothes  toward  the 
top  of  the  washer,  where  by  their  own  weight  they  fall  back 
into  the  suds  below,  an  operation  which  insures  cleanliness 
with  the  least  possible  amount  of  wear.  Instead  of  boiling 
the  clothes,  each  washing  is  subjected  to  steam  under  pres- 
sure. This  is  one  of  the  very  best  methods  of  destroying 
disease  germs,  and  for  this  reason,  if  for  no  other,  the  steam 
laundry  should  be  a  favorite  with  all  who  wish  sanitary 
washing. 

The  extractor  or  ''  wringer "  is  another  saver  of  clothes. 
The  clothes,  instead  of  being  passed  between  two  rubber 
rollers,  are  put  into  a  large  kettle-shaped,  perforated  copper 
bowl  which  rotates  at  a  speed  of  1,600  revolutions  per 
minute,  and  thus  throws  out  the  water  by  centrifugal  force. 
From  the  extractor  the  flat  work  goes  to  the  mangle  to  be 
ironed  and  all  other  clothes  go  to  the  dry  room.  Only  the 
purest  of  soap  without  any  chemicals  whatever  is  used  in 
the  process  of  washing. 

This  equipment,  which  cost  about  $3,000,  is  similar  to  that 
used  in  good  city  laundries  and  is  sufficient  to  turn  out  $400 
worth  of  work  per  week. 

CHARGES. 

The  charges  based  on  weight  are  5  cents  per  pound,  which 
includes  the  ironing  of  all  flat  work,  underwear,  and  stock- 


192         Yearhooh  of  the  Department  of  Agriculture. 

ings.  An  extra  charge,  based  on  the  time  required  by  an 
expert  hand-ironer,  is  made  for  the  ironing  of  all  articles 
which  can  not  be  ironed  in  the  mangle.  About  one-half  of 
the  patrons  have  this  ironing  done  at  the  laundry.  The 
average  cost  per  week  for  the  family  wasting  has  been  $1.05. 
Patronage  is  about  equally  divided  between  city  and 
country. 

MANAGEMENT. 

The  laundry  usually  employs  about  8  persons:  a  super- 
intendent who  receives  $25  per  week,  a  forelady  who  re- 
ceives 20  cents  per  hour,  and  6  girls  who  receive  15  cents  per 
hour.  The  employees  of  the  laundry  are  directly  responsi- 
ble to  the  manager,  who  is  the  secretary  of  the  laundry  com- 
pany and  of  the  creamery  board  of  directors.  The  work, 
however,  is  in  the  direct  charge  of  the  superintendent,  an 
experienced  laundryman. 

The  farmers  bring  their  laundry  when  they  bring  their 
cream  and  get  it  on  the  following  trip.  The  collecting  and 
delivering  of  laundry  within  the  city  limits  is  done  by  a 
local  drayman.  In  lieu  thereof,  the  farmers  get  a  10  per 
cent  rebate  based  on  the  actual  amount  of  patronage.  All 
city  laundry  is  delivered  C.  O.  D.,  while  the  creamery 
patrons  have  their  laundry  bills  deducted  from  their 
month] V  cream  checks. 

« 

LAUNDRY  IS  A  SUCCESS. 

That  the  Chatfield  Cooperative  Laundry  has  proven  to  be 
a  business  success  is  evident  from  the  following  extracts 
from  the  company's  financial  statements: 

Financial  stntoitcnt. 


Total  receipts 

Wages 

Dividend 

Rebate 

Running  expenses 


First  month, 

December, 

1912. 

Jan.  1, 1913, 

to  Jan.  1, 

1914. 

$337.95 

$5,06^.05 

262.23 

3,845.54 

12.00 

150.00 

33.80 

506.50 

29.02 

563.01 

Jan.  1,1914,  to 
Jan.  i,  1915. 


$5,856.02 

4,  uov.  88 

150.00 
585.60 
530.54 


T  THE   LAUNDHV, 


FiQ.  2.— General  View  o 


Fig.  3.— The  Mangle. 


il 
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That  the  laundry  is  rendering  good  service  to  the  corn- 
unity  and  meeting  the  expectations  of  its  founders  is  in- 
cated  by  the  following  extracts  from  statements  by  patrons 
id  stockholders: 

The  Chatfield  Laundry  continues  to  be  an  entire  success  and  I  have 
hesitancy  in  recommending  it  to  other  similar  communities.  The 
andry  here  has  been  successful  in  relieving  the  hard  life  of  a 
rmer's  wife,  and  in  addition  has  been  not  only  self-sustaining  but 
profitable  institution.  The  stockholders  get  their  little  dividend 
ecks  every  year,  and  besides  that  the  patrons  get  their  10  per  cent 
}ate  from  the  regular  laundry  prices  which  they  pay.  The  unique 
iture  of  the  thing  is  of  course  its  connection  with  the  creamery, 
d  It  was  largely  on  that  account  that  it  was  a  paying  institution 
)m  the  start.  Carrying  the  cream  and  washings  together  and  using 
?  same  steam  plant  in  the  building  are  both  cooperative  features 
it  work  to  its  advantage.  The  fact  that  laundry  bills  are  deducted 
mi  cream  accounts  makes  the  matter  of  collections  a  safe  propo- 
ion. 

rhe  Chatfield  Laundry  is  giving  the  best  satisfaction  in  every  re- 
?ct.  It  has  the  patronage  of  the  entire  community.  The  work  Is 
st  class  in  every  respect.  I  think  the  laundry  is  the  greatest  boon 
it  ever  came  to  the  housewives  of  Chatfield  and  vicinity. 

[  certainly  think  it  is  fine.  As  I  have  10  in  the  family  to  wash  for, 
helps  me  a  great  deal.    On  Monday  we  send  the  laundry  with  the  i 

;am  man.     On  Wednesday  the  clothes  come  borne  as  fine  as  silk.  ! 

is  a  great  benefit  to  the  farmers'  wives. 

rhe  Chatfield  Laundry  is  a  great  success  and  a  wonderful  help  to 
?  farmers'  wives.  The  clothes  come  home  fresh  and  clean  and  a 
iat  burden  is  lifted  from  the  home  work. 

rhe  cooperative  laundry  is  one  of  the  greatest  helps  to  the  farmers* 
ves.  The  work  is  done  very  satisfactorily  at  a  small  cost.  With 
shing  and  ironing  done  away  from  home,  the  mother  has  more  time 
devote  to  the  many  other  duties. 

iVfter  a  trial  of  nearly  three  years  1  am  well  satisfied.  It  bas  light- 
ed the  work  in  the  home  to  such  an  extent  that  one  can  manage 
J  work  without  keeping  help,  which  is  very  scarce  and  high  priced, 
leu  it  would  be  impossible  to  do  so  if  the  washing  was  included  with 
r  other  duties.  I  do  not  think  the  clothes  wear  out  any  faster  than 
len  laundered  at  home.  The  thinnest  of  little  dresses  and  waists  I 
id  come  back  all  right,  and  no  matter  how  soiled  the  men's  work 
irts,  overalls,  and  such  like  are,  they  come  home  clean. 
17369**— YBK  1915 13 
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I  bave  patronized  the  laundry  for  three  years  and  find  the  work 
sts  satisfactory  as  it  can  be  done  away  from  home.  The  clothes 
oome  home  clean  and  the  flat  ironing  is  excellently  done.  I  send  my 
tied  quilts,  comforts,  lace  and  scrim  curtains,  and  they  are  just  like 
new  after  they  are  washed  at  the  laundry  and  look  much  better  than 
'w^heu  done  at  home. 

In  the  conservation  of  mothers  on  the  farm,  rural  cooperative 
laundries  rank  first,  in  my  opinion.  Having  had  25  years'  experience 
as  a  farmer's  wife,  I  can  say  that  I  have  taken  more  comfort  the 
past  3  years  than  ever  before  because  of  having  dispensed  with  the 
washing  and  ironing.  This  change  gives  me  two  days  of  recreation 
that  I  can  call  my  own  every  week  and  also  gives  me  more  time  In 
which  to  accomplish  the  household  duties.  I  have  never  had  cause 
for  complaint,  as  all  articles  come  back  in  good  condition  and  I  see 
no  reason  why  the  work  is  not  as  satisfactory  as  that  done  at  home, 
if  not  better,  as  it  leaves  no  backache  or  tired  muscles  in  its  wake. 
I  am  sorry  all  women  can  not  see  the  advantages  such  an  enterprise 
has  in  the  community  and  all  patronize  it.  Some  send  part  of  their 
clothes,  and  others  none,  cherishing  the  foolish  idea  that  they  are 
economizing.  Strength  and  health,  two  priceless  gifts  which  go  a 
long  way  toward  making  home  happy,  are  sometimes  sacrificed.  The 
men  on  farms  have  sane  ideas  about  the  laundry  as  a  labor  saver, 
and  are  proud  of  the  fact  that  by  milking  a  few  extra  cows  to  com- 
pensate for  the  extra  outlay,  they  are  doing  their  share  to  help 
lighten  the  housework.  The  rural  laundry,  like  other  good  things,  is 
jostled  in  its  infancy,  but  is  too  good  to  drop,  and  will  continue  to 
prosper  as  well  as  the  creameries  and  cheese  factories  of  this  time. 
When  this  comes  to  pass  there  will  be  no  need  for  sympathy  for  the 
poor  farmer's  wife,  and  instead  of  pity,  she  will  become  the  envy  of 
her  city  sisters. 

I  don't  know  how  I  could  get  along  without  the  laundry,  and  am 
sure  that  all  the  patrons  of  it  would  feel  the  same.  I  can  not  say 
too  much  in  its  praise. 


THE  POULTRY  CLUB  WORK  IN  THE  SOUTH. 

Rob  R.   Slocum,   Scientific  Assistant  in  Poultry  InvcstigationSf 
Animal  Husbandry  Division,  Bureau  of  Animal  Industry, 

\  IRLS'  and  boys'  poultry  clubs  have  become  an  important 
r  part  of  the  agricultural-club  movement.  Through  these 
lbs  the  farm  children  are  being  trained  in  good  methods  in 
iseful  and  attractive  industry  and  aided  to  earn  money, 
i  indirectly  the  work  is  bringing  about  improvement  in  a 
inch  of  agriculture  that  is  probably  more  widely  prac- 
ed  than  any  other. 

rhe  girls'  and  boys'  poultry  club  work  was  originally 
rted  in  Virginia  in  November,  1912,  as  a  cooperative 
jject  between  the  United  States  Department  of  Agriculture 
i  the  Virginia  Agricultural  and  Mechanical  College  and 
lytechnic  Institute.  During  the  first  year  the  work,  of 
3essity  largely  an  experiment,  was  developed  in  certain 
alities  where  the  conditions  appeared  suitable  and  was 
ipled  closely  with  the  work  of  the  canning-club  demon- 
ators.  The  results  at  the  end  of  the  first  year  were  so  satis- 
5tory  that  the  work  has  been  continued  along  the  same  lines 
Virginia  and  extended  to  the  States  of  North  Carolina, 
uth  Carolina,  Georgia,  Kentucky,  and  Tennessee. 

OBJECTS  AND  METHODS. 

rhe  primary  object  of  the  poultry  clubs  is. to  improve  the 
-m  poultry  and  to  place  the  poultry  industry  of  the  South 
on  a  more  profitable  and  practical  basis.  While  the 
jater  part  of  the  direct  effort  is  given  to  the  girl  and  boy 
mbers  of  the  clubs,  these  children  have  proved  to  be  the 
sans  of  interesting  their  parents,  and  have  served  as  enter- 
;  wedges  for  the  introduction  of  better  methods  of  poultry 
jping  and  of  improving  stock  in  general.  Stress  has  been 
d  upon  the  necessity  of  keeping  the  advice  and  methods 
simple  and  practical  as  possible,  while  the  local  conditions 
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and  the  recommendation  of  only  such  steps  in  improvement 
as  could  be  accomplished  without  the  expenditure  of  much 
money  by  the  members  have  been  kept  constantly  in  mind. 

A  poultry-club  agent,  appointed  for  each  State  and  work- 
ing through  the  canning-club  demonstrators,  county  agents, 
and  school  teachers,  begins  his  work  by  visiting  the  schools 
in  which  clubs  are  to  be  organized.  He  talks  to  the  pupils 
about  poultry  and  about  the  idea  of  forming  a  club  and  asks 
the  children  to  indicate  whether  they  wish  to  become  mem- 
bers. Each  child  who  expresses  his  desire  to  join  is  enrolled 
as  a  member  and  is  supplied  with  a  set  of  the  poultry  bul- 
letins of  the  United  States  Department  of  Agriculture,  in 
addition  to  a  set  of  five  report  blanks  upon  which  he  is  in- 
structed to  keep  a  detailed  account  of  his  poultry  work. 
When  properly  filled  out  at  the  end  of  the  season  these  re- 
ports are  sent  to  the  poultry-club  agent  and  show  a  complete 
record  of  the  accomplishment  of  the  members.  This  not  only 
gives  the  county  or  State  agents  a  guide  as  to  how  the  mem- 
bers may  best  be  advised  and  benefited  but  also  encourages 
the  child  to  keep  a  systematic  record  enabling  him  to  see 
just  what  he  has  done,  the  mistakes  he  has  made,  and  in 
what  particulars  he  can  better  his  work  during  the  coming 
year. 

All  members  are  encouraged  to  raise  and  keep  pure-bred 
stock.  Poultry  breeders  have  cooperated  by  furnishing  sit- 
tings of  eggs  from  their  stock  at  prices  within  the  reach  of  the 
poultry-club  members,  and  by  so  doing  have  indicated  their 
faith  in  and  approval  of  the  work.  The  widespread  introduc- 
tion of  pure-bred  stock  in  this  manner  and  at  low  cost  is  of 
great  benefit. 

In  order  to  give  the  members  of  the  poultry  clubs  an  oppor- 
tunity to  show  what  they  have  been  able  to  accomplish  in 
raising  improved  poultry  and  in  producing  better  eggs,  they 
are  urged  to  make  poultry  and  egg  exhibits  at  many  of  the 
local  and  State  fairs.  Special  classes  are  offered  for  eidiibits 
of  poultry-club  members,  and  many  cash  and  special  pre- 
miums are  awarded.  The  quality  of  the  stock  shown  has  been 
excellent  and  has  created  much  favorable  comment.  In  some 
instances  fowls  raised  and  exhibited  by  poultry-club  members 
have  been  of  sufficiently  high  quality  to  win  over  the  exhibits 
of  older  breeders. 
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WORK  OF  THE  POULTRY-CLUB  AGENTS. 

The  poultry-club  agent  attempts  to  visit  at  intervals  the 
homes  of  members,  and  to  give  them  personal  attention  and 
advice.  With  the  number  of  members  enrolled,  however,  it  is 
possible  to  reach  a  comparatively  few  homes.  He  is  com- 
pelled, therefore,  to  depend  upon  the  teachers  and  county 
agents  for  much  of  this  work,  and  he  quickly  comes  to  realize 
that  those  who  are  interested  and  well  informed  in  poultry 
give  a  great  impetus  to  the  work.  He  therefore  endeavors  to 
interest  them  in  the  work  of  the  poultry  clubs.  This  is  accom- 
plished by  giving  a  series  of  lectures  before  the  rural  teachers' 
classes  at  the  normal  schools,  and  before  the  students  of  the 
county  and  agricultural  high  schools.  Thus  he  succeeds  in 
interesting  many  prospective  teachers  who  may  go  into  com- 
munities where  poultry  clubs  exist,  and  who  will  in  conse- 
quence have  greater  initiative  in  advancing  the  work. 

While  the  State  poultry-club  agent  works  primarily  with 
the  children,  he  frequently  finds  opportunity  to  give  aid  to 
the  farmers  and  poultrymen  of  his  State ;  and  wherever  this 
can  be  done  without  seriously  hampering  his  club  work,  it 
is  especially  encouraged.  In  connection  with  this  phase  of 
the  work  the  agents  have  been  of  considerable  service  in  en- 
couraging the  production  of  infertile  eggs — doubtless  the 
most  practical  method  of  effecting  the  improvement  of 
market  eggs,  particularly  in  the  South,  during  the  summer 
months. 

COMMUNITY  BREEDING. 

In  some  of  the  counties  where  the  work  has  been  in  prog- 
ress longest,  community  poultry  breeding  has  been  estab- 
lished, and  a  single  breed  or  variety  is  kept  both  by  the 
club  members  and  by  their  parents.  Thus  far  the  plan  has 
met  with  favor  and  has  proved  practicable.  The  object  is 
to  encourage  the  community  to  devote  its  efforts  to  breeding 
and  raising  one  variety.  Thus  each  member  is  reenforced 
by  being  closely  associated  with  many  others  breeding  the 
same  kind  of  fowl,  while  at  the  same  time  a  center  is  estab- 
lished with  a  reputation  of  high  quality  in  large  quantities, 
whether  it  be  market  eggs  and  fowls,  or  breeding  stock  and 
eggs  for  hatching. 
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SCHOOL  POULTRY  FLOCKS. 

An  interesting  outgrowth  of  the  club  is  the  establishment 
of  school  poultry  flocks.  In  several  instances  high  schools 
and  graded  schools  have  established,  in  connection  with  their 
regular  curriculum,  a  course  in  poultry  husbandry,  using 
Government  bulletins  as  textbooks,  and  managing  their  fowls 
on  the  school  grounds,  so  that  the  children  may  take  an  active 
part.  If  the  school  has  a  janitor,  the  care  of  the  poultry  be- 
comes a  regular  part  of  his  duties,  the  same  as  the  care  of 
the  building.  This  system  not  only  serves  to  create  an  inter- 
est in  and  knowledge  of  poultry  among  the  children,  but 
among  the  older  people  as  well.  It  also  provides  an  oppor- 
tunity to  demonstrate  suitable  poultry  equipment  for  that 
particular  community,  and  serves  to  a  considerable  degree  as 
a  distributing  center  for  pure-bred  eggs  for  hatching.  The 
establishment  of  such  school  poultry  flocks  is  distinctly  to 
be  recommended. 

GROWTH  IN  THREE  YEARS.. 

An  idea  of  the  growth  of  the  poultry-club  work  may  be 
obtained  from  the  following  comparative  figures  for  the 
first  year  (1913)  and  for  the  part  year  (1915).  The  growth 
is  actually  greater  than  shown,  for  the  reason  that  the  figures 
for  1915  are  not  complete. 

Comparative  growth  of  poultry-club  work,  1913  and  1915. 
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Figures  for  1914. 


Incomplete. 
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SOME  RESULTS. 

« 

In  measuring  results  it  is  of  interest  to  note  the  accom- 
plishment and  success  of  some  of  the  club  members.  Those 
here  given  are  taken  from  reports  furnished  by  the  poultry- 
club  agents. 

A  girl  member  of  Nottaway  County,  Va.,  starting  with 
one  or  two  sittings  of  eggs,  in  two  years  built  up  her  poultry 
flock  so  that  she  had  sold  $75  worth  of  broilers,  $3.15  worth 
of  eggs  for  hatching,  and  $8.70  worth  of  eggs  for  the  table. 
The  money  which  she  made  in  this  way  played  an  important 
part  in  enabling  her  to  attend  the  county  agricultural  high 
school. 

Two  brothers,  poultry-club  members,  are  now  oreeders  of 
pure-bred  poultry.  They  have  been  successful  in  their  ven- 
ture, and  advertise  their  stock  both  in  local  and  in  State 
papers.  Last  year  the  younger  brother  sold  about  $80  worth 
of  market  poultry  and  eggs,  while  the  older  brother  sold  a 
large  number  of  breeding  stock  and  eggs  for  hatching.  As 
a  result  of  the  poultry-club  work,  both  of  these  boys  have 
been  able  to  attend  winter  short  courses  at  their  State 
college. 

Two  sisters,  encouraged  by  their  mother,  became  inter- 
ested in  the  poultry-club  work.  During  the  first  year  one 
of  these  girls  built  up  a  flock  worth  $124,  while  her  sister's 
flock  is  worth  $70.  At  the  same  time  they  have  made  enough 
money  from  their  flocks  to  enable  them  to  secure  poultry 
equipment  worth  $175.  These  girls  stated  to  the  poultry- 
club  agent  that  they  expect  thus  to  pay  their  way  through 
normal  school. 

An  interesting  example  of  what  a  boy  can  accomplish  is 
furnished  by  another  Virginia  member.  In  the  face  of  dis- 
couragement by  his  parents,  and  working  under  the  handicap 
of  physical  unfitness,  this  boy  started  in  the  poultry  business 
with  a  pen  of  Barred  Plymouth  Rocks,  consisting  of  a  male 
and  four  females,  which  he  won  as  a  prize  for  an  essay  on 
poultry.  From  this  start  he  has  built  up  a  large  poultry 
flock  which  is  well  housed  and  cared  for,  and  he  has  suc- 
ceeded in  demonstrating  to  his  parents  and  to  the  commimity 
that  poultry  has  a  place  on  every  farm  and  can  be  made  a 
source  of  profit.     Last  year  he  was  awarded  a  trip  to  Luray 
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Caverns  as  the  result  of  his  systematic,  thorough  work.  The 
year  before  he  had  the  honor  of  being  the  first  and  only 
poultry-club  member  to  receive  a  diploma  of  excellence  and 
proficiency  from  the  Secretary  of  Agriculture  and  a  week's 
trip  to  Washington.  Last  year  this  boy  sold  $78.50  worth  of 
poultry  products,  making  a  specialty  of  selling  eggs  for 
hatching  and  breeding  stock  to  new  members  of  the  poultry 
club  and  to  farmers  in  his  section. 

One  of  the  few  members  who  have  specialized  on  turkeys 
is  a  girl  who  started  last  year  only  in  a  small  way.  In  this 
short  time  she  has  sold  table  turkeys  amounting  to  $36,  breed- 
ing stock  valued  at  $4.50,  and  has  a  flock  left  valued  at  $44. 

It  is  clear  that  ^he  poultry-club  work  in  the  South  is  a  suc- 
cess. It  reaches  the  boys  and  girls  of  the  farms  and  carries 
to  them,  and  through  them  to  the  communities  in  which  they 
live,  a  knowledge  of  better  poultry  and  of  better  methods  of 
care,  feeding,  and  housing.  The  reports  from  members  show 
that  definite  results  are  being  obtained,  and  in  addition  a 
great  deal  of  benefit  is  brought  about  both  to  members  and  to 
the  older  people  which  never  finds  its  way  into  the  reports. 
The  work  is  receiving  the  support  and  commendation  of  the 
people  among  whom  it  is  being  carried  on. 


FiQ.  2.— Poultry  House  Rebuilt  after  He  Joined  the  Poultry  Club. 


FiQ.  3.— Poultry-Club  Boys  BuiLorNQ  a  Poultry  House. 


Plate  XXVII. 


Fig.  1.~The  Midoletown  (Va.)  Aqricultural  Hkih  Schoou 


FiQ.  2.— CoMMUNiTy  Poultry  House,  Miqdletown  (Va.)  Poultrv  Club. 


Plate  XXV I II. 


Fio.  2,— A  Typical  Poultry  Club, 


OSAGE  ORANGE  WASTE  AS  A  SUBSTITUTE 
FOR  FUSTIC  DYEWOOD. 

By  F.  W.  Kressman,  Chemist  in  Forest  Products,  Forest  Service, 
SUPPLY  OF  OSAGE  ORANGE  WOOD. 

THE  scarcity  of  aniline  colors  and  the  rise  in  the  price 
of  imported  fustic  give  a  special  timeliness  to  experi- 
ments carried  on  during  the  past  three  years  by  the 
Forest  Service  to  determine  the  value  of  osage  orange  as  a 
dyewood.  Osage  orange  grows  naturally  in  southern 
Arkansas,  Oklahoma,  and  Texas  and  has  been  extensively 
planted  in  the  Middle  West.  It  is  a  very  strong  and  durable 
wood,  valuable  for  many  purposes,  but  chiefly  used  at  pres- 
ent for  w  agon  felloes  and  fence  posts.  Though  utilized  with 
exceptional  care,  a  great  deal  of  waste  necessarily  results 
from  manufacture  on  accoimt  of  the  tree's  small  size  and 
irregular  shape.  Inquiries  by  the  Forest  Service  indicate 
that  between  40,000  and  50,000  tons  of  Texas  and  Oklahoma 
osage  orange  are  available  annually.  It  was  the  existence 
of  this  large  amount  of  waste  material  and  the  fact  that  osage- 
orange  extract  was  once  used  by  the  Indians  to  dye  their 
blankets  and  other  fabrics  which  prompted  the  Forest  Serv- 
ice to  determine  the  chemical  nature  of  the  dyestuff  present 
and  to  compare  it  with  that  obtained  from  tropical  fustic, 
the  dyewood  which  osage  orange  most  nearly  resembles. 

The  war  in  Europe  is  responsible  for  practically  quadru- 
pling the  importation  of  fustic.  From  1905  to  1913  imports 
of  fustic  ranged  between  3,000  and  4,500  tons  annually.  In 
1914  this  jumped  to  7,000  tons,  and  in  1915,  though  complete 
figures  are  not  yet  available,  it  probably  reached  14,000  tons. 
On  July  20, 1914,  chipped  fustic  was  quoted  at  $0,015  to  $0.02 
a  pound.  On  December  8, 1915,'quotations  ranged  from  $0.05 
to  $0.07  a  pound.  Before  the  war  solid  fustic  extract  brought 
from  $0.08  to  $0.11  per  pound;  in  December,  1915,  quota- 
tions ranged  from  $0,025  up.  One  case  is  known  of  a  large 
tannery  in  Milwaukee  which,  during  the  summer  of  1915, 
paid  more  than  $0.50  for  51°  Tw.  extract,  which  ordinarily 
is  quoted  at  about  three-fourths  the  cost  of  solid  extract. 
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CHEMICAL  COMPOSITION. 

A  study  of  the  extract  obtained  by  leaching  the  ground 
wood  or  shavings  of  osage  orange  with  water  showed  the 
dyeing  principles  present  to  be  morin  or  moric  acid,  and 
morintannic  acid  or  maclurin,  the  same  as  those  in  fustic, 
and  a  very  small  amount  of  a  third,  unknown  red  constit- 
uent. This  red  constituent  is  found  in  relatively  large 
amounts  in  fustic  from  some  localities,  for  example  Mexico, 
and  in  comparatively  small  amounts  in  material  grown  in 
Jamaica  and  South  AjneYica.  Its  practical  absence  from 
osage  orange,  however,  is  an  advantage  rather  than  a  defect, 
since  any  considerable  quantity  of, it  tends  to  reduce  the 
purity  of  the  shades  obtained  and  to  give  them  a  muddy  or 
murky  appearance. 

DYEING  VALUE. 

Samples  of  osage-orange  wood  in  the  form  of  shavings 
and  sawdust  were  submitted  to  the  Lowell  Textile  School, 
the  New  Bedford  Textile  School,  the  North  Carolina  College 
of  Agriculture  and  Mechanical  Arts,  and  the  Georgia  School 
of  Technology  for  comparison  with  fustic  in  dyeing  wool. 

The  summary  of  reports  from  these  institutions  showed 
that  the  character  of  the  dyeing  produced  by  osage  orange 
is  almost  identical  with  that  of  fustic,  each  being  a  poly- 
genetic  mordant  dyestuff.  Osage  orange  can  be  used  ad- 
vantageously for  self-shades,  also  in  conjimction  with  log- 
wood and  other  mordant  dyes  and  with  alizarine.  With  a 
tin  mordant  it  gives  a  comparatively  bright  yellow;  with 
an  aluminum  mordant,  a  somewhat  greener  and  duller  shade 
of  yellow;  with  a  chromium  mordant,  a  series  of  tans  and 
old-gold  shades;  and  with  iron  and  copper  mordants,  dark 
browns,  chocolate,  and  olive  shades. 

Opinions  differed  as  to  the  depth  of  the  colors  produced. 
Some  believed  that  the  osage  orange  gave  a  deeper  color 
than  did  fustic;  others  considered  osage  orange  to  have  a 
tinctorial  value  only  75  or  80  per  cent  of  that  of  fustic. 
The  difference  was  apparently  due  to  differences  in  the 
fustic  used  for  comparison.  It  is  generally  held  in  the  trade 
that  Mexican  (also  called  Vera  Cruz  or  Tehuantepec)  fustic 
is  better  than  either  the  Jamaica  or  Maracaibo  (Venezuela). 

All  opinions  concurred  that  the  aluminum  and  tin  mor- 
danted colors  produced  by  osage  orange    (and  by   fustic 
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also)  are  too  fugitive  to  be  of  commercial  value.  The 
chromium,  copper,  and  iron  mordanted  colors,  however,  are 
all  reported  as  of  commercial  value,  the  chromium  color  be- 
ing especially  resistant  to  light  and  washing.  No  difference 
could  be  noted  between  the  osage-orange  and  fustic  colors 
in  any  of  the  fastness  tests. 

Opinions  differed  as  to  the  amount  of  water-soluble  extract 
obtainable  from  osage  orange.  This  was  probably  due  to  the 
different  methods  of  extraction  used.  Kesults  obtained  in  this 
connection  by  the  Forest  Products  Laboratory  are  as  follows : 


Dyewood. 


Texas  osage  orange. 
Tehuantex>ec  fustic. 


Moisture. 


Percent, 
10.90 

7.60 


Water-eolu- 

ble  extract, 

dry  basis. 


Percent. 
14.90 

17.77 


The  following  results  of  an  analysis  of  the  wood  at  a 
commercial  laboratory  bears  out  the  results  obtained  by  the 
Forest  Products  Laboratory  in  regard  to  the  percentage  of 
water-soluble  extract,  and  in  addition  shows  that  the  wood 
contains  large  amounts  of  tannin : 

Per  cent. 
Moisture 9. 30 

Total  soUds 14.80 

Soluble   solids 13.70 


Per  cent. 
Insoluble  solids 1. 10 

Nontannin 3. 31 

Tannin 10. 45 


Just  how  much  tannin  the  material  actually  contains,  as 
distinguished  from  dyeing  principles,  is  impossible  to  say, 
since  the  two  are  so  closely  allied  chemically.  The  mate- 
rial will  tan  and  dye  at  the  same  time.  Fustic  acts  similarly 
and  is  extensively  used  for  retanning  or  "  after-tanning " 
chrome  (mineral)  tanned  leather,  especially  when  it  is  later 
to  be  dyed  some  tan  shade  with  basic  aniline  colors.  The  vege- 
table tannin  color  acts  as  a  mordant  for  the  aniline  color  and 
gives  a  good  bottom  tan  color  over  the  blue  of  the  chrome, 
thus  reducing  the  amoimt  of  aniline  dye  necessary. 

OSAGE  ORANGE  FOR  DYEING  LEATHER. 
In  view  of  the  striking  similarity  of  results  obtained  by 
dyeing  wool  with  osage  orange  and  fustic,  it  is  reasonable  to 
expect  that  osage  orange  should  be  as  valuable  as  fustic  for 
dyeing  leather.  In  fact,  preliminary  tests  indicate  that  this 
is  the  case.  Experiments  made  at  a  large  tannery  in  Mil- 
waukee on  chrome-tanned  calfskins  show  that  here,  too,  osage 
orange  gives  the  same  shades  and  depth  of  color  as  fustic 
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OSAGE  ORANGE  FOR  COTTON. 

Experiments  are  at  present  under  way  to  determine  the 
value  of  osage  orange  as  a  cotton  dye.  Ordinarily  a  dye- 
stuff  like  osage  orange  would  not  be  considered  as  suitable 
for  cotton.  The  war,  however,  has  deprived  this  country 
of  its  chief  source  of  aniline  colors.  It  is  quite  possible  that 
for  colored  twines,  cords,  and  similar  materials  where  fast- 
ness and  permanence  are  not  essential,  good  shades  may  be 
developed  that  will  fill  the  void  left  by  the  present  shortage 
of  aniline  dyes. 

COMMERCIAL  POSSIBILITIES  OF  OSAGE  ORANGE. 

The  greatest  hindrance  to  the  commercial  use  of  osage 
orange  has  been  the  high  freight  rates  from  the  point  of 
production  to  the  North  Atlantic  seaboard.  The  center  of 
production  is  several  hundred  miles  inland,  and  the  rail 
freight  to  a  port  like  Galveston  is  practically  as  great  as 
the  total  cost  of  transporting  fustic  from  the  interior  of 
Mexico  to  New  York  or  Philadelphia.  Several  concerns 
interested  in  the  development  of  osage  orange,  however,  are 
surveying  the  ground  in  the  Southwest  with  the  idea  of 
erecting  extract  plants  there.  Should  such  a  plan  prove 
feasible,  a  long  step  will  be  taken  toward  the  commercial 
exploitation  of  osage-orange  dyes. 

Since  the  yield  from  osage  orange  is  about  80  or  85  per 
cent  of  that  from  fustic,  the  cost  of  operating  an  osage- 
orange  plant  will,  of  course,  be  somewhat  greater  than  that 
for  a  fustic  plant  of  the  same  capacity.  This  must  be  taken 
into  account  in  comparing  the  two  raw  materials  as  a  source 
of  dye.  Because  osage  orange  is  not  at  present  on  the 
market,  it  is  difficult  to  give  exact  figures  of  cost.  One  con- 
cern in  the  East,  however,  states  that,  as  compared  with 
fustic,  for  which  they  paid  $25  a  ton  in  the  spring  of  1915, 
osage  orange  would  be  worth  $14  a  ton.  As  far  as  the  actual 
cost  of  the  two  woods  is  concerned,  osage  orange  has  a  dis- 
tinct advantage  over  fustic.  Quotations  secured  by  the 
Forest  Products  Laboratory  from  osage-orange  producers  in 
the  Southwest  for  culled  fence  posts  and  other  forms  of 
waste,  not  bark,  averaged  $5  a  ton.  With  an  extract  plant 
in  its  region  of  production  there  will  probably  be  a  consider- 
able margin  in  favor  of  osage  orange  even  in  normal  times. 


CHINA  A  FRUITFUL  FIELD  FOR  PLANT 

EXPLORATION. 

(Plates  XXIX  to  XXXVI.) 

By  Frank  N.  Meyer,  Agricultural  Explorer y  Office  of  Foreign  Seed 
and  Plant  Introduction^  Bureau  of  Plant  Industry, 

HAD  a  race  like  the  Chinese  been  living  on  the  North 
American  continent  for  forty  centuries  it  is  very  likely 
that  they  would  have  evolved  out  of  our  native  wild  species 
of  fruits  varieties  of  great  merit.  Since  the  continent  has 
not  been  occupied  by  an  indigenous  race  of  people  which  took 
pains  to  develop  such  native  species  as  our  American  plums, 
hawthorns,  persimmons,  hickories,  and  numerous  others, 
many  of  our  plants  have  been  neglected. 

The  Caucasian  races  appeared  late  on  American  soil  and 
they  had  already  developed  so  many  types  of  their  own  which 
they  brought  with  them  that  they  naturally  did  not  pay  much 
attention  to  the  strictly  native  American  plants.  However, 
many  plants  which  came  from  western  and  southern  Europe 
were  not  entirely  successful  on  American  soil,  some  even 
proving  to  be  almost  complete  failures,  such  as  certain 
European  varieties  of  gooseberries,  currants,  raspberries,  and 
strawberries.  When  the  immigrants  settled  the  western  por- 
tion of  the  country  it  became  especially  apparent  that  many 
of  these  European  cultivated  varieties  of  fruits  and  vege- 
tables were  unsuited  to  the  climatic  and  soil  conditions  pre- 
vailing there.  This  was  because  the  climate  of  Europe  was 
much  more  equable,  more  like  the  northern  Pacific  coast 
region  than  that  of  the  Middle  West.  When  we  turn  to  other 
countries,  particularly  toward  Asia,  we  find  that  in  China, 
especially,  climatic  and  soil  conditions  are  in  the  main  very 
similar  to  those  in  the  United  States;  in  fact,  China's  wild 
vegetation  in  some  parts  resembles  that  of  the  eastern  United 
States  to  such  an  extent  that  a  person  suddenly  transported 
from  either  region  to  the  other  would  not  always  exactly 
realize  where  he  was. 

Fortunately,  China  has  been  settled  for  some  forty  centu- 
ries or  longer  and  her  industrious  peoples  have  developed 
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from  their  native  vegetation  many  improved  varieties  and 
types  which  are  admirably  suited  to  their  local  conditions. 
The  climatic  conditions  in  many  parts  of  China  being  simi- 
lar to  those  in  certain  parts  of  the  United  States,  we  need  not 
hesitate  about  predicting  the  success  of  certain  Chinese  plant 
industries  when  they  have  been  transplanted  to  this  country, 
aside,  of  course,  from  certain  economic  conditions  which  are 
entirely  different  in  China  from  what  they  are  in  North 
America. 

Certain  plants  from  China,  indeed,  have  already  become 
established  in  this  country.  Is  it  not  a  fact  that  the  peach 
industry  of  Georgia  has  been  built  up  on  a  variety  which 
has  a  Chinese  hybrid  origin  ?  Do  not  the  Baeffer,  LeConte, 
and  Garber  pears  owe  their  success  to  their  Chinese  ancestry  ? 
Have  not  some  Chinese  trees  like  the  Ginkgo  hiloha^  the  tree 
of  heaven  {Ailanthus  cacodendron)  ^  the  pride  of  India 
(Melia  azedarach)^  and  the  camphor  tree  {Cinnamomunb 
camphora)  proved  eminently  successful  in  many  parts  of 
the  United  States?  Are  not  our  porches  adorned  by  Wis- 
taria chinensis^  our  hybrid  roses  being  hybridized  with  the 
Wichuriana  rose,  and  our  parks  embellished  with  countless 
Chinese  flowering  shrubs,  like  tree  peonies,  abelias,  golden 
bells,  and  mock  oranges? 

The  Department  of  Agriculture,  having  long  been  in  pos- 
session of  facts  regarding  the  existence  of  important  and 
promising  plant  industries  in  China,  decided  to  have  a  thor- 
ough investigation  made  as  to  the  possibility  of  successfully 
introducing  these  industries  into  this  country.  It  was  my 
good  fortune  to  have  been  selected  to  do  this  work.  I  have 
made  three  successive  trips  into  China  and  in  all  spent  about 
6  years  in  that  immense  country,  covering  mainly,  however, 
northern  and  eastern  China  and  the  neighboring  regions  of 
northern  Chosen  (Korea),  eastern  as  well  as  western  and 
central  Siberia  and  Mongolia,  and  Eussian  Turkestan,  I 
did  not  visit  southern  China  nor  the  upper  Yangtse  Valley 
regions.  Six  years  may  seem  to  be  a  long  time,  but  in  a 
country  so  vast  as  China  and  where  the  means  of  comimuni- 
cation  are  so  primitive  that  on  the  average  one  can  travel 
only  20  miles  a  day,  after  all  one  can  not  cover  very  much 
territory  in  that  time.     (See  fig.  4.) 
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The  work  of  an  agricultural  explorer  while  in  the  field  is 
strenuous  in  many  ways.  He  must  have  a  capable  inter- 
preter for  this  work,  on  account  of  the  difficulties  of  the  lan- 
guage. Without  one  it  would  be  impossible  at  times  to  obtain 
the  plants  he  is  after.  The  absence  of  a  good  interpreter 
may  mean  the  failure  of  a  whole  expedition,  as  in  many  parts 
of  China  the  Chinese  refuse  to  deal  with  a  person  who  does 
not  understand  their  ways  of  doing  things. 

In  China  there  are  22  different  languages  and  400  dialects, 
and  this  causes  endless  trouble  in  traveling  from  one  end 
of  the  country  to  the  other.  If  a  person  follows  the  beaten 
path  of  travel  from  one  big  city  to  another,  he  will  not  ex- 
perience the  difficulties  which  an  explorer  encounters,  for 
the  latter  to  obtain  the  things  he  is  after  has  necessarily  to 
go  into  the  out-of-the-way  rural  conmiunities ;  for  instance, 
one  never  finds  the  best  groves  of  fruit  trees  along  the  high- 
ways of  travel. 

It  is  often  only  through  a  capable  and  energetic  inter- 
preter that  one  learns  of  the  whereabouts  of  a  valuable  new 
plant  variety.  Having  finished  a  day's  cart  journey  and 
having  settled  in  a  Chinese  inn,  one's  interpreter  often  be- 
gins to  talk  with  fellow  travelers  and  local  residents  about 
the  business  in  which  his  master  is  engaged.  The  Chinese 
are  very  inquisitive.  They  find  out  every  detail  about  one 
another's  masters  and  their  particular  business.  Often  these 
travelers  can  not  conceal  their  amazement  when  they  learn 
that  a  foreigner  has  come  so  far  to  get  a  product  which  seems 
to  them  so  common  and  with  which  they  are  so  well 
acquainted.  It  frequently  happens  that  such  fellow  trav- 
elers unconsciously  give  information  of  great  value,  and  it 
is  here  that  the  capabilities  of  an  interpreter  come  in.  If 
he  allows  the  conversation  to  drift  into  mere  trivialities  and 
does  not  make  any  mental  or  written  notes,  often  the  whole 
"esult  o^^  a  conv^^^ation  which  lasts  for  hours  is  lost  to  the 

'-         f   .   .  ^r.t   J'    ^n  agricultural  explorer  traveling  in 

'^in>v  IS  similar  to  the  camping  outfit  used 

mg   through    a    rough    and   unsettled 
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FiQ.  1  .—The  Explobeh's  Caravan  of  Pack  Animals  im  a  Mountain  Defile, 
CoMiNQ  Back  from  an  Investiqation  Trip  into  a  Fruit  District  North- 
west OF  Pekino,  near  Yinq  Tau  Ko,  Chihli  Province,  China. 

PholDgraphed  September  13, 1013. 


FiQ.  2.— The  Explorer's  Caravan,  Consisting  of  Two  Sprinoless  Cartb 
with  Awnings  of  Woven  Kaolianq  Matting  CHolous  sorghum).  Trav- 
eling Along  a  Dusty  Road,  near  Tung  Chen,  Shansi,  China. 
Photographed  Aoguit  6,  ItHl 
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Plate  XXXf. 
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Fio.  1  .—A  SiNQLE  Specimen  Tree  of  a  Cultivated  Jujube  (Ziziphus  jujuba) 
Called  "Chanq  Tsao,"  Meaninq  "Lons  Jujube." 

Note  the  pBCoUat  semldroopinR  habll,  which  Is  characMristic  of  most  Jujubes.    PhoM- 
graphedaC  Pal  UsUiDg  Chen,  ShansI,  China,  August  10,1914. 


Fio.  2.— A  GiQANTic  Cake  op  Proso  (Panicum  miliaceum)  and  Jujubes 
(Ziziphus  jujuba)  Boiled  Together  and  Sold  in  Suces  for  2  to  3 
Cents,  Mexican,  a  Slice. 

FhotOGTapbed  at  Peklne,  China,  April  17, 1913. 


FiQ.  1.— Old  Persimmon  Trees  (Diospyros  kaki)  Over  80  Feet  in  Heiqht. 
Our  Caravan  Resting  at  the  Base  of  the  Trees,  near  Kwei  Hsien, 
Shensi,  China. 
Tbe  trees  ere  so  tall  tbat  it  Is  Tietxsaarj  to  pick  th 


FiQ.  2.— LONQ  strincs  of  Peeled  Persimmons  Hanoinq  from  a  Pole  Set 
UP  ON  THE  Mod  Roof  of  a  House  in  Siko,  Kansu,  at  the  Tisetam  Border 
OF  China. 

PholOKTspbed  Novcmbai  18, 1911. 
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Fio.  1.— A  Lahoe  Stack  of  Dried  Persimmons  <Diospy bos  kaw)  in  a  Fbuit 

Storeroom  in  Peking,  China, 

The  fralts  are  atmng  on  twi3l«d  strings  at  dried  rush  stems,  and  In  this  way  the  product 

is  moiketed  ready  for  hamaocousumptiiHi.   Fboto^idicd  Usreh  23, 1913. 


FiQ.  2.— An  Old  Chinese  Chestnut  Tree  (Castanea  mollissima)  with 
Bark  Scraped  Clean  by  the  Natives,  Recoverinq  from  attacks  of  the 
Bliqht  (En  doth  I  a  parasitica). 

Notice  how  the  wounds  are  In  the  process  ot  heiUnc  over.  ThotiKraDluid  near  San  Tim 
Ylng,  Chihir Prorliioa,  China,  Juo«  1,  IBU. 


Plate  XXXVI. 


Fio.  1  .—A  Fine  Grove  of  a  Slender  Timber  Bamboo  (Phvllostachys  sp.) 
OF  Very  Uniform  Growth,  Much  Emploved  in  the  Manufacture  of 
Fine  Furniture. 

Native  name  "Taetsoh."    Pholograpbed  at  Uokansbui,  Choklaog  ProvlDce,  CUua, 
August  7,  ISIS. 


Fio.  2.— A  Hillside  Grove  of  the  Important  Timber  Bamboo  CPhyllo- 
sTACHVS  puBEscENs)  Growinq  on  a  Thin  Layer  of  Clay  Loam  Coverinq 
A  Stratum  of  Granite  Rock  Which  is  beinq  Quarried. 
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different  from  that  of  an  ordinary  botanical  collector  that  he 
has  to  gather  live  material  which  is  often  extremely  perish- 
able, and  has  to  be  equipped  with  such  paraphernalia  as  to 
enable  him  to  send  the  live  material  on  a  long  journey  to  his 
home  country.  It  is  necessary  to  carry  a  bale  of  sphagnum 
moss,  rolls  of  oiled  paper  and  packing  paper,  copper  labels, 
notebooks,  and  herbarium  driers  in  waterproof  sacks,  and 
supplies  of  twine  and  cloth  from  which  seed  bags  can  be 
made  and  in  which  the  parcels  of  plant  material  can  be 
sewed. 

In  sending  plant  material  from  the  interior  of  China  one 
has  to  know  how  and  when  to  ship  it.  Seeds  like  grains  and 
beans  are  the  easiest  of  all,  for  when  dry  they  can  be  packed 
in  cloth  bags,  labels  inclosed,  and  sent  at  almost  any  time 
of  the  year.  Seeds  of  a  perishable  nature,  however,  like 
acorns  and  chestnuts,  are  much  more  difficult  to  ship.  These 
have  to  be  packed  in  moistened,  powdered,  washed-out  char- 
coal, or  in  finely  chopped-up  dampened  sphagnum  moss  in- 
closed  in  oiled  paper  and  put  into  wooden  boxes,  so  as  to 
prevent  the  yoimg  sprouts  from  being  crushed  en  route,  for 
often  these  seeds  start  to  grow  in  transit.  Such  seeds  have 
to  be  sent  as  quickly  as  possible  after  collecting,  for  many 
of  them  perish  within  a  few  weeks.  Scions  and  cuttings 
are  even  more  difficult  to  handle,  for  they  can  be  collected 
only  in  the  resting  season,  which  often  is  in  "winter,  and  have 
to  be  put  in  damp  sphagnum  moss  within  a  few  hours  after 
being  cut.  I  always  made  it  a  practice  to  pack  such  scions 
and  cuttings  the  day  I  collected  them  and  never  let  them 
remain  unpacked  a  single  night.  In  severe  winter  weather 
we  often  had  to  heat  water  to  prevent  it  from  freezing,  in 
order  to  moisten  the  sphagnum  moss,  and  sometimes  a  few 
minutes  after  the  cuttings  were  wrapped  the  parcel  was 
frozen  hard,  for  in  the  rooms  of  a  North  China  inn  there 
are  no  stoves,  the  paper  windows  are  often  broken  and 
torn,  and  the  temperature  inside  is  but  little  higher  than  that 
outside.  I  kept  these  frozen  packages  sometimes  for  several 
weeks,  until  I  reached  a  post  office  which  was  willing  to 
receive  and  forward  them  either  direct  to  Washington  or  to 
the  consul  general  in  Shanghai. 

I  attribute  the  success  which  I  have  had  in  sending  the 
pareels  of  living  plant  material  from  such  far-away  towns 
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as  Kashgar,  in  Chinese  Turkestan,  and  Lanchowfu,  in 
Einsu,  to  Washington,  D.  C,  to  these  special  metiiods  of 
packing  which  I  have  described.  It  must  be  admitted,  how- 
ever, that  if  the  parcel  post  system  had  not  been  eidiended  to 
these  inland  towns,  and  if  our  ambassador  in  St.  Petersburg, 
the  American  minister  in  Peking,  and  the  American  consul 
general  in  Shanghai  had  not  forwarded  these  official  parcels 
of  plants  in  their  diplomatic  and  consular  pouches  through 
the  State  Department  to  the  Department  of  Agriculture, 
these  successes  would  have  been  minimized. 

Owing  to  the  fact  that  transportation  in  China  is  still 
quite  as  primitive  as  it  was  in  America  before  the  building 
of  railroads,  one  has  to  travel  there  with  a  caravan  com- 
posed of  pack  animals  or  Chinese  springless  carts.  I  found 
that  when  traveling  with  pack  animals  or  with  carts,  ex- 
cept in  the  great  heat  of  summer,  it  was  better  to  walk, 
because  I  was  then  free  to  examine  the  roadside  plants  and 
trees  without  stopping  the  caravan.  Often  I  found  I  could 
walk  much  faster  than  the  caravan.  When,  however,  I 
traveled  through  unsafe  regions  it  was  necessary  to  keep 
close  to  my  men.  In  all  the  six  years  of  travel  in  the  interior 
of  China,  during  which  I  walked  several  thousand  miles, 
it  has  been  my  good  fortune  never  to  have  had  any  accident 
of  consequence,  nor  have  I  lost  any  large  collections  of 
material. 

The  collections  of  these  years  of  travel  comprised  about 
2,500  introductions,  including  seeds,  bulbs,  cuttings,  scions, 
roots,  and  live  plants,  most  of  which  were  personally  selected 
and  generally  for  some  specific  purpose,  the  details  of  which 
will  be  found  in  the  descriptions  which  were  written  in  the 
field  and  appear  in  the  printed  inventories  of  the  Office  of 
Foreign  Seed  and  Plant  Introduction.  A  large  number  of 
photographs  were  taken  and  extensive  collections  of  herba- 
rium material  were  made. 

In  a  paper  of  this  nature,  limited  necessarily  as  to  space, 
one  can  only  pick  out  a  few  of  the  more  interesting  plants 
and  plant  industries.  As  this  work  has  been  going  on  since 
the  fall  of  1905,  some  of  these  eastern  introductions  have 
become  successfully  established  in  the  United  States  and  are 
proving  to  be  valuable  additions  to  American  agriculture. 
Others  of  later  introduction  have  been  here  too  short  a  time 
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to  enable  us  to  say  whether  they  will  be  of  value.    They  are 
strictly  in  the  experimental  stage. 

PROMISING  NEW  CROPS. 

One  of  the  most  promising  tree  crops  of  China  is  the 
Chinese  jujube  {Ziziphus  sativa).  The  most  common  form 
of  this  plant  is  found  in  waste  places  and  on  old  walls  in  sev- 
eral parts  of  North  China.  It  is  a  very  spiny  shrub  or  small 
tree  bearing  small,  round  fruits  of  a  brown-red  color,  which 
are  in  general  sour  and  have  practically  no  value.  The 
Chinese  farmers,  however,  have  selected  numerous  varieties 
of  this  jujube  which  vary  in  all  possible  ways.  There  are 
probably  300  or  400  named  varieties  in  China,  and  while  the 
fruit  of  the  wild  type  is  no  larger  than  a  small  marble,  some 
of  the  selected  varieties  are  as  large  as  a  good-sized  hen's 
egg-  Some  types  are  spherical  and  of  very  dark  brown 
color,  others  being  very  elongated  and  light  mahogany  brown. 
Others  again  are  very  solid  meated  and  can  be  kept  for  sev- 
eral weeks  in  a  fresh  state  before  spoiling.  Some  sorts  again 
are  of  a  very  spongy  texture  and  have  to  be  eaten  a  few  days 
after  they  have  ripened,  while  others  can  not  be  dried,  but 
must  be  eaten  fresh,  and  still  others  can  be  easily  dried  and 
kept  through  the  greater  part  of  the  year.  A  few  varieties 
are  smoked  like  hams  or  herrings  and  are  exported  from  the 
Shantung  Province  to  South  China,  where  they  form  an 
especially  prized  sweetmeat  with  the  people  of  that  section. 
Others  are  put  up  in  weak  brandy  and  served  during  the  New 
Year's  holidays.  One  of  the  largest  varieties  when  processed 
in  a  special  way  with  cane  sugar  and  honey  makes  a  delicious 
sweetmeat  comparable  to  a  good  quality  of  the  Persian  date. 
The  high-class  mandarins  give  them  as  New  Year's  presents, 
and  they  are  served  in  the  best  hotels  patronized  by  Euro- 
peans, on  the  passenger  steamers  plying  between  Japan  and 
China,  and  at  dinner  parties  in  the  various  legations  in 
Peking. 

The  jujube  tree  in  China  is  one  of  the  few  trees  which  are 
not  so  regularly  cultivated  as  the  peach  or  the  pear.  It 
stands  much  more  neglect  than  any  other  of  the  Chinese 
fruits  and  grows  on  soil  which  sometimes  is  quite  alkaline 
in  character  and  seems  to  thrive  in  dooryards  in  which  the 
soil  is  packed  down  until  almost  as  hard  as  a  brick.     It 
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responds,  however,  to  cultivation,  and  in  the  district  around 
Pai  Hsiang  Chen,  Shansi,  where  the  largest  varieties  in  all 
China  occur,  the  orchards  of  jujube  are  well  cultivated.  In 
the  Provinces  where  it  is  found  in  its  greatest  perfection, 
such  as  Shantung,  Shansi,  Honan,  and  Shensi,  winter  tem- 
peratures never  drop  very  Ibw.  Zero  weather  there  is  a  rare 
occurrence.  In  America,  however,  some  of  the  trees  which 
were  introduced  in  1906  have  withstood  a  temperature  of 
—22®  F.  without  injury.  In  general  the  jujube  may  be  said  to 
be  a  heavy  bearer,  and  in  Texas  and  California  some  varieties 
have  proved  unusually  fruitful.  They  bear  very  early,  some 
one-year-old  grafts  producing  as  many  as  24  fruits. 

The  jujube  will  probably  prove  of  the  greatest  value  for 
the  semiarid  South  and  Southwest,  especially  for  Texas, 
New  Mexico,  Arizona,  California,  southern  Utah,  and  pos- 
sibly it  might  extend  into  Kansas  and  Nebraska.  The  ma- 
terial so  far  has  been  too  limited  to  enable  us  to  distribute 
small  trees  of  the  jujube  to  the  latter  States.  Trees  have 
fruited  heavily  at  Chico,  Fresno,  Indio,  and  Bard,  Cal.,  and 
San  Antonio,  Austin,  and  Fort  Worth,  Tex. 

In  the  late  thirties  of  the  last  century  jujube  seeds  were 
distributed  by  the  Patent  Office,  and  from  these  seeds  large- 
sized  trees  have  grown  and  are  still  standing  at  various 
points  in  the  Southern  Atlantic  States.  All  of  these,  being 
seedlings,  bear  small,  comparatively  worthless  fruit. 

ORIENTAL  PERSIMMONS  SUITED  FOR  DRYING  PURPOSES. 

In  certain  sections  of  the  provinces  of  Shantimg,  Shansi, 
Honan,  Shensi,  and  Kansu  one  finds  that  strains  of  persim- 
mons are  being  grown  for  drying  purposes  only.  These  re- 
gions are  decidedly  semiarid  ones,  where  the  autumn  is  long 
and  the  days  are  quite  warm,  similar  in  this  respect  to  the 
climate  of  portions  of  Texas,  New  Mexico,  Arizona,  and  Cali- 
fornia. These  strains  are  quite  different— not  as  juicy  as 
those  which  have  been  so  far  cultivated  in  this  country.  They 
are  very  astringent,  so  that  one  can  not  ordinarily  eat  them 
out  of  hand.  Among  these  varieties  for  drying  purposes 
there  are  seedless  persimmons  as  well  as  others. 

A  dried  persimmon  in  looks  and  taste  resembles  a  dried  fig, 
with  the  exception  that  it  is  devoid  of  small  seeds  and  is 
coated  with  a  heavy  layer  of  fine  grape  sugar. 
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Dried  persimmons  of  different  varieties  differ  both  in  taste 
and  in  appearance.  This  difference  is  not  due  to  the  variety 
alone,  but  to  the  greater  or  less  care  employed  in  their  prep- 
aration. The  coarser  sorts,  upon  the  preparation  of  which 
little  care  has  been  bestowed,  taste  very  much  like  cooked 
pumpkin,  but  those  of  finer  quality  are  as  fine  as  dried  figs, 
being  even  juicier  and  more  palatable  because  of  the  absence 
of  objectionable  small  seeds. 

The  cultivation  of  persimmons  for  drying  purposes  is  a 
growing  industry  in  China.  New  orchards  are  being  set 
out,  and  since  railways  have  been  built  new  markets  for  the 
sale  of  them  have  been  opened.  Whereas  in  1908  dried  per- 
simmons on  the  Peking  market  were  extremely  scarce,  I  found 
to  my  surprise  a  few  years  later  huge  piles  of  them  on  sale 
there.  Upon  inquiry  I  found  that  these  persimmons  had 
come  from  Honan,  into  which  Province  a  new  railway  line 
had  recently  been  finished. 

In  drying  these  persimmons  the  fruits,  when  ripe,  but  be- 
fore they  have  begun  to  soften,  are  peeled  or  slashed,  and 
these  peeled  fruits  are  then  hung  on  strings  to  dry  in  the 
sun  and  wind.  After  drying  for  several  weeks  they  are  put 
into  piles  and  covered  with  kaoliang  matting  and  allowed 
to  cure,  during  which  process  the  grape-sugar  coating  is 
formed. 

Since  this  persimmon  industry  is  primarily  one  for  semi- 
arid  regions,  the  question  of  a  stock  which  is  drought  re- 
sistant becomes  a  very  important  one.  After  having  been  a 
few  weeks  in  China  I  noticed  that  the  Chinese  used  a  stock 
which  was  entirely  different  from  the  American  persimmon 
and  also  was  not  merely  a  seedling  stock.  The  bark  was 
blackish  in  color  and  in  old  specimens  deeply  furrowed, 
whereas  the  bark  of  the  ordinary  oriental  persimmon  is  of 
rather  a  smooth  character  and  shows  a  tendency  to  peel  off. 
Upon  inquiry  I  found  this  stock  was  called  ha£  tsao^ 
meaning  black  jujube.  This  name  threw  me  entirely  off  the 
track,  for  although  I  saw  straightway  that  it  was  not  a 
jujube,  yet  I  did  not  quite  know  what  it  was.  Then  I  made 
it  a  point  to  find  out  where  this  so-called  black  jujube  grew 
wild.  At  last,  in  a  valley  north  of  Peking,  near  the  Nankau 
Pass,  I  was  shown  wild  trees  of  this  stock.  I  recognized  it 
at  once  as  a  species  of  persimmon  {Diospyros  lotus)  which 
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is  also  found  in  northern  India,  Persia,  the  Crimea,  and  the 
Caucasus.  In  the  last-mentioned  country  it  is  known  by  the 
Turkish  name  of  "  ghoorma." 

This  ghoorma  when  found  in  its  native  haunts  seems  to 
be  able  to  withstand  drought  and  neglect  to  a  remarkable 
degree,  and  it  is  for  that  reason,  no  doubt,  that  the  Chinese 
have  selected  it  as  a  stock.  It  has  already  proved  to  be  better 
adapted  to  our  semiarid  Southwest  than  our  native  persimmon 
{Diospyros  virginiana)^  which  has  been  the  only  one  here- 
tofore used.  These  varieties  for  drying  purposes  budded 
upon  the  ghoorma  as  a  stock  will  probably  be  very  well 
adapted  to  large  areas  of  land  in  the  Southwest.  Americans 
heretofore  have  never  realized  what  an  important  food  prod- 
uct the  oriental  persimmon  is  in  its  native  country.  Thou- 
sands of  acres  are  devoted  to  its  culture,  hundreds  of  vari- 
eties exist  there,  and  the  trade  in  dried  as  well  as  fresh  per- 
simmons compares  in  importance  with  our  trade  in  peaches. 

BAMBOOS. 

Of  all  the  plants  cultivated  in  China  the  bamboo  is  cer- 
tainly one  of  the  most  indispensable.  It  exists  in  many 
species  and  varieties,  ranging  from  tufts  of  a  grasslike 
appearance  only  a  foot  or  so  high  to  jungles  of  giant  canes 
often  over  80  feet  tall.  Some  are  found  on  low,  moist  plaoes, 
while  others  occur  on  steep,  rocky  slopes.  Bamboos  in  China 
are  grown  in  two  ways,  as  clumps  near  the  houses  from 
which  canes  can  be  cut  at  a  moment's  notice  and  used  for 
everyday  household  purposes,  such  as  bean  poles,  switches 
for  decorative  purposes,  or  for  repairing  baskets  or  furniture, 
etc.,  and  in  large  groves,  often  some  distance  from  the  vil- 
lages, where  they  are  grown  for  timber  purposes  only.  In 
such  groves  the  canes  are  cut  only  at  certain  times  of  the 
year,  primarily  in  the  winter  months.  In  some  sections  of 
the  country,  in  fact,  the  bamboo  is  so  indispensable  that  if 
taken  away  the  whole  fabric  of  domestic  affairs  would 
crumble,  and  the  people  would  be  put  to  the  most  serious 
inconveniences.  Bamboo  timber  in  oriental  countries  in 
many  ways  takes  the  place  that  metals  do  with  us,  especially 
in  the  manufacture  of  household  articles.  No  one  can  see 
the  uses  to  which  bamboo  is  put  by  a  Chinese  gardener 
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in  his  little  garden  patch  without  realizing  what  a  convenient 
source  of  stakes  for  pea  vines,  stakes  to  hold  labels,  bean 
poles,  temporary  fences,  guards  against  chickens,  shade  sup- 
ports, fruit-tree  props,  small  garden  ladders,  stiff  brooms  for 
farmyards  and  barns,  temporary  lath  houses,  etc.,  it  means 
to  him. 

A  fact  relatively  little  known  to  the  American  public  is 
that  in  China  and  Japan  bamboo  sprouts  constitute  a  favorite 
vegetable.  There  are  several  species  and  varieties  the  shoots 
of  which  are  edible,  and  they  are  not  by  any  means  of  equal 
excellence.  A  good  kind  of  bamboo  sprout  is  a  vegetable  in 
a  class  by  itself.  Its  crispness  and  freshness  of  flavor  are 
such  as  to  appeal  to  nearly  everyone  the  first  time  it  is  eaten. 
It  is  not  unconmion  to  find  foreigners  in  the  Orient  who  have 
become  quite  as  fond  of  bamboo  sprouts  as  the  home  people 
are  of  asparagus. 

The  varieties  which  are  cultivated  for  their  shoots  are  gen- 
erally grown  in  gardens  close  to  the  houses  and  are  heavily 
manured  so  as  to  insure  a  maximimi  of  sprouts  and  tenderness 
of  texture.  Existing  groves  of  one  species  in  the  Southern 
States  and  California  thrive  wonderfully  well  and  from  some 
of  them  sprouts  have  been  cut  which  compare  favorably  with 
those  produced  in  the  Orient.  It  is  believed  that  in  this 
country  the  bamboo  probably  can  be  cultivated  with  as  great 
success  for  table  use  as  it  is  in  the  Orient,  for  not  only  do  the 
Chinese  colonies  in  our  large  cities  form  a  ready  market  for 
these  delicious  sprouts  and  Chinese  restaurants  consume 
large  quantities  in  the  soups  and  other  dishes  served  to  their 
customers,  but  also  many  Americans  have  acquired  in  the 
Orient  a  fondness  for  this  vegetable  and  would  be  ready  to 
purchase  the  shoots  if  they  were  available. 

For  impressiveness  there  is  no  group  of  plants  which  sur- 
passes the  bamboo.  To  wander  through  an  extensive  grove  in 
China  or  Japan  makes  one  imagine  himself  in  another  world. 
One  naturally  marvels  how  a  grass  could  grow  into  such 
giant  forms  as  one  sees  around  him.  It  makes  upon  the 
human  brain  possibly  the  same  kind  of  impression  that 
the  ordinary  grass  might  upon  a  tiny  insect  walking  through 
it.  After  having  seen  the .  beautiful  and  useful  clumps  of 
bamboo  in  the  Orient  one's  mind  reverts  to  our  own  South- 
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ern  States,  and  the  conviction  gradually  grows  on  one  that 
in  the  years  to  come  many  of  our  southern  homes  will  be 
embellished  by  these  remarkable  bambooi^  groves.  Already 
a  few  of  these  are  to  be  found — enough  to  show  that  this  is  not 
a  fanciful  suggestion. 

THE  TANG  MAE  TREE. 

In  the  vicinity  of  Hangchow,  Chekiang  Province,  there  are 
extensive  groves  of  a  peculiar  evergreen  tree  locally  called 
yang  mae,  but  foreigners  in  that  section  of  China  apply  the 
name  strawberry  tree  to  it  on  account  of  a  slight  resemblance 
which  its  fruit  bears  to  the  strawberry.  This  is  an  entirely 
new  type  of  fruit,  locally  much  appreciated,  and  one  which 
evidently  has  been  in  cultivation  for  a  very  long  period.  The 
tree  grows  wild  in  the  mountains  and  bears  there  small  sour 
fruits.  The  natives,  however,  have  developed  several  varie- 
ties which  they  perpetuate  by  inarching.  One  of  the  largest 
of  these  has  fruits  over  an  inch  in  diameter,  possesses  a  fine, 
vinous  subacid  flavor,  and  in  appearance  is  so  attractive  as 
to  make  it  a  very  desirable  table  fruit.  These  fruits,  which 
ripen  in  July,  are  wine-red  in  color  and  resemble  slightly  in 
outline  sycamore  balls.  They  are  eaten  fresh  or  as  preserves. 
The  trees  grow  slowly  but  are  long-lived,  and  from  the 
scanty  evidence  at  hand  it  seems  likely  they  will  thrive  along 
the  Gulf  Coast  and  along  the  milder  portions  of  tiie  Pacific 
Coast. 

THE  CHINESE  LARGE-FRUITED  HAWTHORN. 

In  certain  sections  of  the  South,  such  as  northern  Texas, 
the  apple  appears  to  be  out  of  its  range.  In  China  similar 
regions  exist — places  where  the  winds  in  summer  are  scorch- 
ingly  dry  and  the  rainfall  often  is  quite  deficient,  such  as  the 
region  around  Taianf  u,  in  the  Shantung  Province.  It  is  here 
that  one  finds  large  and  thrifty  orchards  of  a  haw  (Crata^- 
gu8  pinnatifida)  which  bears  fruits  the  size  of  a  crab  apple. 
These  fruits  are  of  a  very  attractive  bright-red  color,  re- 
freshingly sour  in  taste,  and  can  be  kept  for  very  long 
periods.  They  are  eaten  raw,  coated  with  molten  sugar,  or 
better  yet  when  made  into  delicious  preserves  or  a  stiff  jelly 
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of  fine  quality.  A  few  of  the  smaller  fruited  sour  varieties 
can  be  boiled  into  sauce  and  supply  a  very  agreeable  substi- 
tute for  the  American  cranberry.  American  missionaries  in 
the  Shantung  Province  have  learned  to  utilize  the  haw  in 
this  way.  The  trees  are  of  low,  dense  growth,  bear  heavily, 
and  the  finer  varieties  are  all  grafted  upon  seedling  stocks. 
The  demand  in  China  for  the  best  quality  of  these  haw  fruits 
is  so  great  that  it  can  not  be  supplied  and  the  orchards  are 
being  extended.  The  fact  that  the  Chinese  have  developed 
from  a  small-fruited  wild  hawthorn  large-fruited  forms  of 
excellent  quality  naturally  reminds  one  of  the  many  excellent 
wild  species  of  haws  which  occur  on  the  North  American 
continent,  and  one  is  impressed  with  the  fact  that  an  excel- 
lent opportunity  to  improve  a  promismg  native  fruit  has 
been  neglected. 

CHINESE   EARLY   CHERRY. 

In  the  early  spring  of  1907,  while  near  Tangsi,  Chekiang 
Province,  the  Rev.  A.  Kennedy,  a  missionary  stationed  there, 
told  me  of  a  cherry  which  was  grown  in  the  vicinity  and 
which,  though  quite  small,  not  up  to  the  American  standard 
in  size,  was  quite  early.  I  visited  with  Mr.  Kennedy  an 
orchard  where  these  cherries  were  grown,  and,  although  they 
were  leafless  at  the  time,  I  recognized  that  they  represented  a 
different  kind  of  cherry  from  the  sorts  we  have.  Scions 
were  obtained  and  sent  to  the  Plant  Introduction  Garden  in 
California.  Several  fruit  growers  were  provided  with 
young  budded  plants,  and  last  October,  while  visiting  the 
Sacramento  Valley,  I  found  such  an  interest  had  been 
created  by  the  remarkable  earliness  of  this  cherry  that  the 
growers  were  thinking  seriously  of  setting  out  orchards  of 
this  variety  only.  In  my  opinion,  this  cherry  has  another 
important  use,  viz,  as  a  factor  in  the  production  by  breed- 
ing of  earlier,  large-fruited  varieties. 

THE   ORIGINAL   WILD   PEACH, 

During  all  these  years  of  travel  one  thing  always  remained 
uppermost  in  my  mind,  viz,  to  find  whether  the  peach  really 
occurred  wild  in  China,  which  country  is  supposed  to  be  its 
original  home. 
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In  the  summer  of  1914,  while  going  on  foot  through  a 
loess  ravine  in  the  southern  part  of  the  Shansi  Province,  a 
few  days'  march  east  of  Ping  yang  f u,  I  f oimd  a  small,  green 
peach  the  size  of  a  marble  lying  on  the  side  of  the  road.  On 
biting  into  it  I  found  that  the  stone  was  perfectly  hard  and 
well  formed,  and  then  on  looking  up  I  noticed  several 
bushes  clinging  to  the  edge  of  a  steep  loess  wall  and  having 
fruits  on  them  of  the  kind  I  had  foimd.  Here  at  last  was 
the  original  wild  peach,  from  which  probably  most,  if  not 
all,  of  the  cultivated  strains  have  been  developed.  They 
were  growing  in  such  inaccessible,  out-of-the-way  places 
that  there  remained  in  my  mind  no  doubt  of  their  being 
genuinely  wild.  The  Chinese,  moreover,  call  them  yeh  tao^ 
which  means  wild  peach.  In  the  Tsing-ling  range  from 
Sianf u  through  to  western  Kansu  I  found  this  wild  peach  at 
intervals,  sometimes  as  solitary  specimens,  at  other  times  in 
thickets. 

STOCKS  USED  BY  THE  CHINESE. 

The  problem  of  finding  congenial  istocks  for  our  cultivated 
fruit  trees  for  different  parts  of  this  coimtry  is  still  in  an 
experimental  state,  for  certain  stocks  which  have  proved  to 
be  very  successful  in  western  Europe  when  tried  in  America 
have  proved  failures  in  many  instances.  It  is  in  a  country 
like  China,  with  her  great  extremes  of  climate,  resembling 
in  this  respect  the  United  States,  that  we  may  expect  to  find 
a  partial  solution  of  this  stock  problem. 

One  of  the  first  things  which  attracted  my  attention  was 
that  in  the  nursery  gardens  near  Tientsin  I  found  that  the 
Chinese  gardeners  had  grafted  flowering  plums  upon  a  stock 
which  resembled  an  almond,  also  chrysanthemums  on  the 
wormwood  {Artemisia  sp.),  tea  olives  {Olea  Jragrans)  on 
privet,  and  junipers  upon  the  arbor  vitaB  {Thuja  orientalis). 
These  facts  showed  me  at  once  that  the  Chinese  in  North 
China,  at  least,  had  tried  to  find  congenial  stocks  which  had 
root  systems  that  were  better  suited  to  dry  and  alkaline  soils 
than  were  the  root  systems  of  the  plants  themselves. 

One  of  the  plants  which  most  impressed  me  was  the 
almondlike  stock.  On  asking  the  Chinese  gardeners  what 
they  called  it  they  gave  me  the  name  of  shfan  ta^  shu^  which 
means  literally  mountain  peach  tree.    This  name  suggested 
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the  possibility  of  this  stock  being  the  original  wild  peach. 
Upon  inquiry  where  this  could  be  seen  I  was  informed  that 
it  grew  wild  in  the  mountains, -but  that  there  were  many 
specimens  to  be  found  in  the  gardens  of  Tientsin  and  Peking. 
Upon  being  shown  a  specimen  I  found  it  to  be  the  Amygdakba 
davidiana^  originally  discovered  by  Father  David.  This 
turned  out  to  be  a  new  stock  never  before  employed  by  any 
of  the  Caucasian  races,  although  seemingly  in  China  it  has 
been  used  for  centuries  as  a  stock  for  various  stone  fruits.  It 
has  even  been  introduced  into  various  European  and  Ameri- 
can botanical  collections.  After  some  difficulties  seeds  were 
procured  of  this  davidiana  peach,  by  which  name  it  has  come 
to  be  known  in  this  country,  and  these  have  been  tested  in 
various  places  in  the  United  States,  as  Chico,  Cal.,  Ames, 
Iowa,  and  San  Antonio,  Tex.,  and,  strange  to  say,  they  have 
proved  hardy  on  the  northern  edge  of  the  peach  belt  of  Iowa 
and  drought  and  alkali  resistant  in  central  Texas,  Arizona, 
and  California.  It  seems  as  though  it  would  play  an  import- 
ant role  in  the  development  of  the  stoi^e- fruit  orchards  of 
the  country. 

The  common  stock  for  the  pear  on  sandy  and  alkaline 
lands  in  North  China  is  a  species  of  wild  pear  {Pyrua  betuZae- 
folia) ,  which  bears  bunches  of  fruits  the  size  of  large  peas 
and  is  propagated  mostly  from  cuttings.  Trees  grown  in 
this  country  under  uncongenial  conditions  have  proved  to 
be  well  suited  to  dry  and  alkaline  situations.  Unfortunately, 
however,  it  recently  has  been  shown  to  be  susceptible  to  the 
destructive  pear  blight,  a  disease  apparently  imknown  in 
China. 

While  these  furnish  examples  of  the  stocks  already  used 
by  the  Chinese,  numerous  wild  plants,  especially  among  the 
stone  fruits,  show  promise  of  being  valuable  as  stocks,  and 
experiments  with  these  now  are  being  carried  on  in  the 
United  States  to  determine  their  relative  value. 

ORNAMENTAL  TREES  AND  SHRUBS. 

So  many  ornamental  trees  and  shrubs  have  been  obtained 
from  China,  especially  during  recent  years,  that  I  mention 
here  only  a  few  of  those  which  were  introduced  as  a  result  of 
these  explorations  and  are  proving  distinct  additions  to 
American  horticulture. 
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The  Chinese  pistache  tree  {Pistacia  chinensis)  gives 
promise  of  being  a  fine  shade  tree  for  large  areas  in  the  South 
and  Southwest.  It  grows  to  be  a  stately  tree  with  a  dense 
head  of  gracefully  pinnated  foliage,  which  when  it  comes 
out  in  spring  is  a  wine-red  color,  in  midsummer  dark  glisten- 
ing green,  while  in  fall  it  turns  into  the  most  gorgeous 
flaming  reds  and  yellows,  making  the  tree  a  very  conspicuous 
object  in  the  landscape.  It  resists  drought  wonderfully  well 
and  will  be  especially  appreciated  in  the  warmer  semiarid 
parts  of  the  United  States. 

An  elm  ( Uhnus  purmla) ,  native  to  Manchuria  and  North 
China,  which  in  its  native  haunts  resists  drought  and  alkali 
to  a  considerable  degree,  proves  to  be  of  remarkable  vigor 
and  of  great  promise  as  a  shade  tree  and  windbreak  in  North 
Dakota  and  other  regions  in  the  Upper  Mississippi  Valley, 
where  trees  have  a  hard  struggle  with  the  climate. 

The  Chinese  white-barked  pine  {Firms  hungeana)  is  un- 
doubtedly one  of  the  most  striking  in  appearance  of  all  the 
pines,  with  its  glistening  white  trunk  and  its  rather  airy 
tufts  of  needles.  It  is  decidedly  a  tree  for  semiarid  regions, 
where  it  shows  its  characteristic  white  bark  much  earlier 
than  it  does  in  damp  climates.  When  seen  on  burial  grounds 
in  North  China  its  impressiveness  is  unsurpassed,  and  it 
might  become  in  the  future  a  favorite  tree  with  Americans 
for  use  in  cemeteries  and  formal  parks  and  private  grounds. 
Until  1914  this  remarkable  tree  was  supposed  to  occur  wild 
only  in  the  Province  of  Hupeh,  but  I  discovered  it  scattered 
and  in  groves  in  southern  Shansi,  central  Shensi,  and  south- 
western Kansu. 

A  striking  variety  of  willow  with  a  naturally  well-rounded 
head  occurs  near  Peking  and  in  the  Shantung  Province.  It 
withstands  drought,  alkali,  and  cold  remarkably  well,  and 
a  clump  of  them  is  already  growing  in  California,  where  the 
trees  h»^^<*  received  a  great  'leal  of  attention  because  of  their 
trim  ar'^  "ormpl  «»pr'=»p  »p.-  "rVii'^h  TY\akes  them  peculiarly 
'^trac^' 

^'     '       •  ^' -'ul  lor  gardens  and  dooryards 

"A  yellow-flowered  rose  {Rosa 

•s  "    -I.    semidouble  form  cultivated 
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the  mountains  of  Shansi  and  Shantung.  The  bush  is 
remarkably  hardy  and  drought  resistant,  and  in  spring  it 
is  covered  with  a  multitude  of  medium-size  pale-yellow 
flowers.  As  a  factor  in  the  creation  of  new  types  of  yellow 
roses  it  will  probably  be  of  importance;  in  fact,  Mr.  G.  W. 
Oliver,  of  this  department,  informs  me  that  he  has  already 
produced  a  hybrid  between  it  and  the  Rosa  rugosa^  of  the 
type  of  the  rugosa  but  with  yellow  flowers. 

CHINESE  VEGETABLES.   - 

While  there  are  a  great  number  of  different  vegetables  in 
China,  the  great  majority  of  them  do  not  appeal  to  the 
palate  of  the  Caucasian.  There  are  some,  however,  which 
are  worthy  of  the  attention  of  American  gardeners.  The 
best  of  them  is  the  pai  ts'ai^  or  Chinese  cabbage,  which  is 
grown  primarily  in  northern  China.  The  cabbages  from 
Shantung  especially  are  noted  for  their  fine  quality  and  are 
exported  extensively  along  the  coast  of  China  even  as  far  as 
Canton.  These  pai  ts^ais  do  not  emit  as  strong  an  odor  when 
cooked  as  does  the  ordinary  cabbage.  They  are  delicate  in 
flavor  and  are  considered  to  be  more  easily  digested.  They 
can  be  used  in  a  number  of  ways,  resembling  in  this  respect 
ordinary  cabbage.  It  might  be  classed  as  a  vegetable  some- 
where between  Swiss  chard,  Romaine  lettuce,  and  the  ordi- 
nary white  cabbage.  Its  successful  establishment  in  the 
United  States  appears  to  have  been  already  accomplished, 
and  on  several  of  the  large  markets  it  is  being  sold  under 
the  name  of  celery  cabbage. 

GINGER. 

Fresh  ginger  is  an  article  of  food  in  China  which  one  can 
buy  in  practically  all  of  the  larger  markets  during  the 
greater  portion  of  the  year.  The  rhizomes  are  sold  by 
weight  and  are  eaten  shredded  or  sliced  in  soups  and  in 
various  meat  dishes,  and  they  impart  a  delicious  and  appe- 
tizing flavor. 

Ginger  is  of  great  antiquity  in  China  and  was  known  quite 
well  several  centuries  before  the  commencement  of  our  era. 
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Kung-fu-tse,  or  Confucius,  as  his  name  is  Latinized,  China's 
greatest  philosopher,  stated  in  one  of  his  discourses  to  his 
students  that  every  person  ought  to  eat  ginger  at  least  onoa 
a  day  for  his  health's  sake. 

It  is  rather  surprising  that  ginger  is  so  little  used  in 
American  cooking.  Several  of  our  dishes  could  be  much  im- 
proved by  a  judicious  use  of  fresh  shredded  ginger,  and  in 
our  Southern  States  the  plants  might  be  grown  in  kitchen 
gardens  without  much  trouble. 

There  are  several  varieties  of  ginger  in  China;  the  most 
productive  sorts  have  to  be  grown  in  wet  soil,  and  they  need 
a  long,  hot  summer  in  which  to  grow  to  perfection.  It  is 
mainly  around  Canton,  in  South  China,  that  such  sorts  are 
grown  extensively,  and  from  that  region  tens  of  thousands 
of  dollars'  worth  of  preserved  ginger  is  exported  every  year 
to  various  parts  of  the  globe.  However,  there  are  also 
varieties  that  can  be  grown  in  much  cooler  localities  and 
relatively  dry  soil.  On  one  of  my  trips  in  the 'Shantung 
Province  I  found  a  large  field  of  such  dry-land  ginger 
near  Ninyang  at  36°  latitude.  In  this  latitude  in  the  eastern 
United  States  we  find  such  cities  as  Knoxville  and  Nash- 
ville, Tenn.  In  the  truck  sections  along  the  Atlantic  we 
may  find  conditions  favorable  to  the  cultivation  of  ginger 
commercially  and  make  ourselves  independent  of  foreign 
importations. 

Ginger,  culturally,  must  be  treated  in  much  the  same  way 
as  sugar  cane,  especially  as  regards  storage  during  the 
winter;  the  rhizomes  are  injured  by  light  frosts  and  can 
not  stand  drying  out.  It  is  not  unreasonable  to  expect 
within  a  few  years  a  keen  interest  in  this  interesting  new 
root  crop. 

THE  KAUBA,  A  NEW  CHINESE  WATER  VEGETABLE. 

One  of  the  most  interesting  phases  of  Chinese  agriculture 
is  the  way  swamp  lands  are  being  made  to  yield  crops.  The 
Chinese  as  a  race  do  not  object  to  laboring  in  mud  and  in 
water  as  the  Caucasian  peoples  do ;  hence,  rather  than  drain 
their  marsh  lands,  they  have  selected  crops  for  them  that 
bring  in  good  returns. 
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Among  swamp-land  crops,  rice  of  course  stands  out  pri- 
marily, and  in  addition  to  it  there  are  various  root  crops  such 
as  the  lotus  {Nelumhiiim  speciosum)^  the  water  nut  {Eleo- 
charis  tuherosa)^  wet-land  taro  {Colocasia  antiquonmi),  and 
arrow-leaf  (Sagittaria  sinensis).  A  crop  which  is  grown  as 
a  vegetable  in  niany  parts  of  China  is  the  kauba  {Zizania 
latifolia)j  a  water  grass  very  closely  related  to  our  own  wild 
rice.  It  is  not  the  seeds,  however,  nor  the  leaves,  but  the 
swollen  fleshy  stalks  that  are  used.  These  are  eaten, 
shredded  or  sliced,  boiled  in  soups,  or,  when  scalded,  as  a 
special  salad. 

This  kauba  is  planted  in  rows  and  cultivated  regularly 
and  must  grow  in  at  least  a  few  inches  of  standing  water. 
An  immense  trade  in  its  succulent  shoots  is  carried  on  every 
season.  Foreigners  often  call  it  water  bamboo,  and  some 
western  residents  in  China  have  become  so  fond  of  it  that 
they  have  it  on  their  tables  whenever  procurable.  Some  pre- 
liminary experiments  made  in  this  country  show  that  this 
new  water  vegetable  may  possibly  become  some  day  a  source 
of  income  to  such  truck  farmers  as  are  willing  to  engage  in 
its  rather  disagreeable  culture. 

CHESTNUT-BARK  DISEASE. 

One  of  the  duties  of  an  explorer  is  to  keep  a  careful  look- 
out for  plant  diseases,  insect  as  well  as  fungous,  and  during 
the  six  years  of  travel  in  China  several  of  interest  were 
discovered,  the  most  important  one  of  which  was  the  chest- 
nut-bark disease.  It  was  found,  for  instance,  that  the  chest- 
nut blight  {Endothia  parasitica)  exists  on  the  chestnut  of 
North  and  central  China  {Castanea  mollissima) ^  while  in 
Japan  it  was  found  in  abundance  on  the  native  species 
{Castanea  crenata) ,  In  both  countries  many  of  the  trees 
attacked  show  themselves  remarkably  resistant  and  great 
hopes  are  entertained  that  by  careful  selection  and  hybridi- 
zation work  chestnut  strains  can  be  created  which  will  prove 
to  be  either  wholly  immune  to  this  destructive  bark  disease 
or  at  least  so  resistant  as  not  to  be  damaged  very  severely. 
The  hybrids  which  Dr.  W.  Van  Fleet  has  already  produced 
in  this  country  indicate  that  this  is  a  promising  field  for  the 
plant  breeder. 
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In  conclusion,  I  may  be  permitted  tp  state  that  one  of  the 
most  gratifying  sensations  of  an  explorer  is  that  of  coming 
back  to  this  country  and  finding  that  certain  of  his-  new 
introductions  are  growing  successfully  and  are  appreciated 
by  his  fellow  citizens,  and  that,  moreover,  some  quite  new 
industries  are  in  proce^  of  evolution,  based  upon  material 
which  one  has  himself  sent  in  from  some  foreign  land. 


HOW  THE  WHOLE  COUNTY  DEMONSTRATED. 

By  Bradford  Knapp,  Chief ,  and  Jesse  M.  Jones,  Agriculturist  and 
Field  Agent,  Office  of  Extension  Work  in  the  South,  States  Rela- 
tions Service, 

AGEICULTUKAL  evolution  has  not  been  slow  in  Chris- 
.  tian  County,  Ky.  Four  years  ago  a  business  men's 
association  was  formed  and  immediately  became  interested 
in  agriculture ;  a  county  demonstration  agent  was  appointed 
in  July,  1912,  since  which  time  18  community  clubs  with  700 
members  have  been  formed;  a  good-roads  association  is  re- 
sponsible for  the  farmers'  ownership  of  250  split-log  drags 
with  which  they  keep  in  condition  upward  of  400  miles  of 
road;  the  agent  has  demonstrated  methods  which  have  led 
to  increased  crop  yields,  introduced  new  crops,  readjusted 
farm  practice,  established  demonstration  farms,  induced  the 
feeding  of  more  beef  cattle,  augmented  dairying,  organized 
the  county  and  fought  hog  cholera  effectively,  obtained 
wider  markets  for  farm  products  and  brought  city  and  farm 
business  men  into  closer  relations. 

Christian  County  has  grown  from  the  standpoint  of  busi- 
ness, but  it  also  enjoys  more  social  activities.  It  is  located 
in  the  southwestern  part  of  the  State,  in  what  is  familiarly 
known  as  the  "Pennyroyal"  section.  Its  population,  ac- 
cording to  the  census  of  1910,  was  38,485,  an  increase  of  less 
than  a  thousand  in  the  10-year  period.  The  last  census  also 
shows  that  there  are  3,900  farms  in  the  county,  56.9  per  cent 
of  which  are  operated  by  owners  and  42  per  cent  by  tenants. 
The  average  size  of  farms  is  107.1  acres,  of  which  77.5  acres 
is  improved  land.  Ninety  per  cent  of  the  land  of  the  county 
is  in  farms  and  72.3  per  cent  of  this  farm  land  is  improved. 
Hopkinsville,  the  county  seat  and  chief  town,  had  a  popula- 
tion, according  to  the  same  census,  of  9,416.  Pembroke,  731, 
and  Crofton,  402,  are  the  towns  of  next  importance  in  the 
county.  The  chief  industry  is  agriculture,  there  being  rela- 
tively few  manufacturing  enterprises. 
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Prior  to  four  years  ago  the  usual  organizations  were  in- 
terested in  public- welfare  movements,  and  progress  was  rela- 
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formed  and  adopted  for  its  main  work  the  development  of 
the  resources  of  the  county.  This  association  was  deeply 
interested  in  the  agriculture  of  the  county.  Similar  organi- 
zations prior  to  that  time  had  been  chiefly  interested  in  try- 
ing  to  locate  factories  and  other  industries.  Repeated  at- 
tempts to  arouse  the  agricultural  interests  were  made 
through  speaking  campaigns,  but  the  farmers  took  relatively 
little  interest  in  efforts  of  this  sort. 

The  first  effort  of  the  present  association  was  again  to 
organize  lecture  courses  throughout  the  county  to  instruct 
the  farmers.  Although  prominent  speakers  were  chosen, 
these  courses  were  failures  because  the  farmers  did  not  at- 
tend. In  1912  the  organization  became  interested  in  secur- 
ing an  agricultural  agent  to  work  in  the  county.  A  so-called 
"  crop  improvement  association,"  composed  of  a  few  farmers 
and  some  business  men,  was  formed  under  the  auspices  of  the 
Business  Men's  Association  and  as  an  adjunct  of  it.  They 
secured  some  financial  aid  from  outside  the  county  and  were 
able  to  interest  the  fiscal  court  to  appropriate  some  funds. 
With  these  and  the  cooperation  of  the  United*  States  Depart- 
ment of  Agriculture  an  agent  was  appointed  July  1, 1912.  At 
that  time  the  farm-demonstration  work  of  Kentucky  was 
under  the  supervision  of  the  Office  of  Farm  Management  in 
the  United  States  Department  of  Agriculture.  On  July 
1,  1913,  it  was  transferred  to  the  Office  of  Farmers'  Coopera- 
tive Demonstration  Work,  which  had  charge  of  the  work  in 
the  Southern  States,  and  is  now  known  as  the  Office  of  Ex- 
tension Work  in  the  South.  Cooperative  arrangements  were 
perfected,  effective  July  1,  1914,  under  the  Smith-Lever  Act, 
by  which  the  county  agent  became  the  representative  of  the 
College  of  Agriculture  of  the  State  University  of  Kentucky, 
and  also  of  the  United  States  Department  of  Agriculture, 
States  Relations  Service,  Office  of  Extension  Work  in  the 
South.  From  that  date  until  the  present  time  a  county  agent 
has  been  continuously  employed  in  the  coimty. 

One  of  the  several  difficult  problems  confronting  the  county 
agent  was  social  and  economic  more  than  agricultural.  It 
would  be  impossible  in  this  article  to  trace  the  causes  of 
this  condition  or  to  explain  the  reasons  for  its  existence. 
Suffice  it  to  say  there  was  a  lack  of  cordial  feeling  between 
the  farmers  and  the  business  interests  of  the  towns  in  that 
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county.  At  certain  periods  of  time  this  feeling  had  been 
somewhat  intense.  The  statement  is  made  simply  to  show  the 
situation  facing  the  county  agent.  Members  of  the  associa- 
tion and  business  men  in  the  cities  and  towns  simply  placed 
themselves  behind  the  agent,  introduced  him  to  the  people 
so  far  as  they  could,  and  advised  him  as  to  what  they  deemed 
to  be  the  real  problem.  The  attitude  of  some  of  the  farmers 
may  be  understood  from  a  statement  of  one  farmer  who  said 
that  the  whole  movement  was  "  absolute  foolishness." 

The  county  agent  set  out  to  become  personally  acquainted 
with  the  people  and  their  problems  by  communities.  He  usu- 
ally visited  in  a  neighborhood,  called  a  few  of  the  principal 
farmers  together,  stopped  with  them  over  night,  and  endeav- 
ored in  every  possible  way  to  understand  their  views  and 
their  problems.  Usually  these  few  men  who  attended  the 
meetings  and  conferred  with  him  were  induced  to  become 
demonstrators  and  to  undertake  to  do  some  specific  work  in 
crop  production  upon  their  own  farms  under  improved 
methods.  By  increasing  the  interest  the  agent  gradually 
worked  each  community  into  the  idea  of  having  some  com- 
munity organization.  He  was  greatly  assisted  in  this  by  the 
fact  that  one  community  had  a  very  good  organization,  the 
Church  Hill  Grange,  formed  in  1873.  This  grange  had  don^ 
excellent  work  in  the  years  gone  by,  especially  in  conducting 
stock  sales. 

Membership  in  these  little  community  organizations, 
started  by  the  county  agent,  included  the  entire  family,  the 
women  being  invited  to  attend  as  well  as  the  men.  As  each 
club  was  started  with  relatively  few  families,  each  member 
was  required  to  bring  a  neighbor,  and  thus  the  membership 
expanded  so  that  each  club  showed  a  steady  growth.  There 
were  practically  no  by-laws  and  no  elaborate  forms.  No 
membership  fees  were  required,  and  when  any  expense  was 
incurred  a  free-will  offering  was  taken  to  cover  the  amount. 
Constant  effort  was  made  to  inculcate  the  idea  that  these 
clubs  were  of  importance,  and  that  they  were  entirely  con- 
trolled by  the  members  in  the  interest  of  the  farmers.  Be- 
sides the  regular  meetings  held,  these  clubs  were  used  to 
promote  all  kinds  of  educational  work.  The  county  agent 
visited  neighborhoods  regularly,  looked  over  the  farms  dur- 
ing the  daytime,  and  often  called  the  farmers  together  at 
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demonstration  fields  being  conducted  by  farmers  imder  his 
supervision.  In  the  evening  he  attended  and  assisted  in  the 
meeting  of  the  local  community  club.  At  times  the  women 
took  charge  of  a  meeting,  the  entire  program  being  devoted 
to  their  problems.  The  business  men  were  interested  in 
these  clubs  and  the  community  idea  of  organization,  and 
often  came  out  to  assist  in  the  meetings.  One  prominent 
citizen  who  is  a  member  of  these  clubs  said:  "I  have  not 
missed  a  meeting  since  the  club  was  organized.  Before  its 
organization  the  neighbors  hardly  knew  each  other."  An- 
other said :  "  Since  these  associations  were  formed  there  has 
been  wonderful  improvement  in  farming  conditions. 
Farmers  are  all  studying  and  reading  and  realize  at  last  that 
farming  is  an  extremely  intellectual  calling."  The  total 
nimiber  of  organized  clubs  is  18,  with  a  total  membership  of 
more  than  700. 

The  coimty  agent  traveled  about  the  county  with  a  horse  and 
buggy.  He  often  took  the  best  men  in  the  county  with  him 
in  his  work.  As  it  was  necessary  to  cover  the  entire  county,  it 
soon  became  apparent  that  one  of  the  chief  needs  of  the  county 
was  better  roads.  Hence,  a  "good-roads  association"  was 
formed  for  this  purpose.  Meetings  were  held,  ending  in  a 
barbecue  given  by  the  business  men  of  Hopkinsville  to  the 
farmers  of  the  county.  There  was  a  large  attendance  of 
country  people  and  a  great  forward  step  made  in  bringing 
about  a  better  feeling  between  them  and  the  town  people. 
Now  there  are  250  split-log  drags  in  operation  in  the  county, 
the  larger  part  of  which  were  bought  by  the  fiscal  court  aAd 
donated  to  the  farmers.  These,  as  a  rule,  are  operated  with- 
out cost  to  the  county,  largely  through  the  instrumentality  of 
these  community  clubs.  Practically  400  miles  of  road  are 
now  regularly  dragged  by  the  farmers  free  of  charge.  The 
merchants  at  Hopkinsville  have  offered  prizes  to  the  farmers 
for  the  section  of  best  dragged  road  in  the  coimty.  There  are 
350  miles  of  macadamized  roads,  in  the  construction  of  a  large 
part  of  which  the  farmers  cooperated.  The  president  of  the 
Business  Men's  Association  says  "The  farmers  cooperated, 
giving  one-third  to  one-half  or  possibly  more,  for  the  con- 
struction of  pikes."  A  "  good  roads  day  "  was  held  in  re- 
sponse to  a  proclamation  by  the  governor,  and  in  Christian 
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County  it  met  with  hearty  response.  Business  men  turned 
out  with  the  farmers,  stores  of  the  city  were  closed,  and  on  one 
of  the  principal  roads  at  least  90  per  cent  of  the  workmea 
were  city  men.  Stone  was  contributed  by  contractors,  con- 
crete firms  furnished  men  gratis  to  repair  bridges,  one  com- 
pany supplied  outfits  for  trimming  trees,  and  a  large  amount 
of  work  was  done  by  the  county  and  the  town  working  side 
by  side.  Forty  carloads  of  crushed  rock  were  moved  from  one 
spot  during  the  one  day,  which  shows  the  great  number  of 
workmen  and  teams  at  work.  Such  results  could  only  be  ac- 
complished through  unity  of  purpose  and  cooperation  of  all 
the  people. 

The  principal  crops  of  the  county  are  com,  tobacco,  and 
wheat.  The  census  shows  that  from  1900  to  1910  there  was 
a  slight  increase  in  average  yield  per  acre  of  com,  amount- 
ing to  four-tenths  of  a  bushel.  The  county  did  not  produce 
enough  to  supply  its  own  needs,  and  the  method  of  cultiva- 
tion was  generally  with  the  turning  plow  and  deep  enough 
to  injure  the  roots  and  prevent  full  production.  Among  the 
first  efforts  of  the  county  agent,  therefore,  were  demonstra- 
tions  in  better  methods  of  com  production  conducted  in 
every  community  in  the  county.  The  first  of  these  was  in 
the  year  1913.  The  average  of  the  county  before  this  was  a 
trifle  over  24  bushels  per  acre.  These  demonstrations  aver- 
aged 38.8  bushels  per  acre.  The  next  year  they  averaged  40 
bushels  per  acre.  At  the  present  time  80  per  cent  of  the 
com  in  the  county  is  cultivated  by  modem,  improved  meth- 
ods, and  with  modern  implements  (PI.  XXXVII,  fig.  1). 
One  section  of  the  coimty,  which  has  been  importing  40  car- 
loads of  com  annually,  this  year  supplied  its  own  needs  and 
exported  8  carloads. 

Many  farmers  thought  that  because  a  large  part  of  the 
county  was  of  limestone  formation  no  addition  of  lime  to 
their  soils  was  necessary.  Upon  examination  of  the  soil 
and  a  study  of  crops  its  use  was  urged.  The  county  ag^at 
arranged  a  lime-crushing  demonstration,  and  as  a  result  10 
limestone  crushers  have  been  purchased,  either  individuallji 
in  partnership,  or  by  communities.  In  addition  consider- 
able lime  has  been  shipped  in  from  outside  the  county. 
Three  hundred  tons  were  used  in  1913.     In  1914  this  in- 
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creased  to  5,315  tons;  in  1915  to  10,555  tons.  The  effect  of 
the  application  of  ground  limestone  rock  and  agricultural 
lime  to  the  crops  was  demonstrated. 

Special  mention  should  be  made  of  its  application  to  red 
clover,  which  before  this  time  had  been  a  practical  failure 
on  many  farms,  and  only  a  partial  success  on  others.  Many 
demonstrations  were  conducted  to  show  the  effect  of  apply- 
ing lime  to  this  crop.  The  instructions  of  the  agents  were 
also  followed  as  to  time  and  method  of  sowing,  use  of  addi- 
tional fertilizer,  etc.  Now  practically  all  farms  in  the  county 
are  able  to  grow  the  crop  successfully,  because  of  the  lessons 
learned. 

Many  people  in  the  county  think  that  the  best  work  done 
by  the  agent  in  crop  demonstrations  was  the  introduction  of 
crimson  clover,  for  the  improvement  of  the  land  and  as  a 
cover  crop.  In  1912  no  crimson  clover  was  sown*  The  next 
year  350  acres  were  sown  in  demonstrations  on  various  farms. 
In  1914  the  acreage  increased  to  5,580,  and  in  1915  to  7,800, 
whole  neighborhoods  having  sown  it  generally. 

As  not  enough  corn  was  raised  to  supply  the  demand,  the 
growth  of  barley  was  recommended  for  a  number  of  reasons, 
especially  because  in  this  county  it  yields  almost  twice  as 
much  as  wheat,  furnishes  more  grazing,  makes  possible  a 
second  crop  of  com,  beans,  peas,  etc.,  and  gives  a  better  dis- 
tribution of  labor.  The  census  of  1910  showed  10  acres  of 
barley  in  the  county.  In  1912  there  were  20  acres.  In  1918, 
the  first  real  year  of  demonstration,  there  were  250  acres. 
In  1914  this  had  increased  to  3,600  acres,  and  in  1915  to 
7,000.  Farmers,  business  men,  and  the  milling  companies 
of  the  county  heartily  approve  of  the  growing  of  this  crop. 

Fertilizer  and  variety  tests  of  wheat  were  made  by  the 
farmer  under  the  direction  of  the  county  agent.  The  re- 
sults of  these  tests  have  been  put  into  application  on  many 
farms,  and  where  used  to-day  the  average  yield  is  practically 
doubled. 

Some  attention  has  been  paid  to  tobacco,  the  chief  cash 
crop  of  the  county.  The  average  yield  of  demonstrations 
more  than  doubled  the  average  production  of  the  county. 
The  object  has  been  to  increase  the  profit  in  the  production 
of  tobacco  by  readjusting  the  entire  farm  practice  so  as  to 
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equalize  the  labor  load,  produce  home  supplies,  maintain 
soil  fertility,  and  have  a  number  of  other  cash  products  for 
sale. 

Alfalfa  has  also  been  introduced  and  is  now  being  success- 
fully grown  on  22  farms  as  demonstrations.  There  are  360 
acres  in  the  county.  Its  growth  is  not  extending  more  rapidly 
for  several  important  reasons,  the  chief  one  being  because 
the  cuttings  come  at  such  times  as  to  interfere  with  the  busy 
seasons  on  the  farm.  It  is  therefore  not  a  popular  crop  in 
the  county,  and  its  place  is  mainly  taken  by  red  and  crimson 
clover.  Other  crop  demonstrations  have  been  with  sweet 
clover,  turf  oats,  soy  beans,  rape,  pastures,  orchards,  truck 
and  whole  farms  as  demonstrations.  In  nine  communities 
of  the  county  entire  farms  are  used  as  object  lessons,  the 
farmer  pursuing  the  instructions  of  the  county  agent  on  the 
entire  farm. 

The  introduction  of  more  and  better  live  stock  has  not 
been  neglected.  A  creamery  was  started  April  1, 1914.  The 
number  of  patrons  at  the  start  was  7  and  the  number  of  cows 
40.  By  the  end  of  the  year  there  were  59  patrons  with  600 
cows,  73  cream  separators  had  been  sold,  and  350  head  of 
dairy  cows  were  being  fed  under  the  instructions  of  the 
county  agent.    In  1915  there  were  95  patrons. 

To  arouse  a  greater  interest  in  beef  cattle  the  coimty  agent, 
early  in  the  work,  piloted  a  representative  body  of  farmers 
to  a  near-by  county  to  study  feeding  methods.  This  trip, 
together  with  personal  efforts,  resulted  in  an  increased  num- 
ber  of  pure-bred  cows,  from  10  in  1912  to  100  in  1915,  and  in 
the  number  of  cattle  fed  from  250  in  1912  to  1,800  in  19i6, 
Eight  regular  demonstrations  in  the  feeding  of  cattle  for 
market  were  conducted. 

Interest  was  aroused  in  the  erection  of  silos.    In  1910-11,  or 

'">efore  demonstration  work  started,  there  were  12  silos;  the 

eport  of  the  CommissioT^'*^  of  Agriculture  in  1912-13  shows 

*^>  silos  in  t^^  county,  ?'    ■     '^i^^li  -^^re  wood  and  6  concrete. 

^ho   mr  TO       ^po-^  V     n#        .,.,.-       rent  for  the  year  1914 

.ri  ..-n.  -  .ip^.^  -..  ....  '»o"T)*^^y  66;  the  present 

*'-   •»     — \/cii»''»''  ~-aty-six  farmers 

...  -I        •-  '.*  •   ,.,  i-'iiiAf..,!  -•'■'"^T^i*"*"^^  of  Hop- 
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isville  business  men  assisted  in  this  work.  Prizes  were 
ranged  for  at  the  fair.  The  first  show  was  held  in  1914 
th  840  entries.  In  1915  there  were  1,490.  Poultry  buyers 
;imate  that  turkey  production  has  increased  100  per  cent 
d  chickens  40  per  cent. 

Perhaps  no  piece  of  cooperative  effort  shows  the  influence 
d  effectiveness  of  the  community  organization  of  the 
iinty  better  than  the  work  done  in  the  eradication  of  hog 
olera.  The  subject  of  hog  cholera  was  discussed  with  the 
inmunity  clubs  during  the  early  stages  of  the  county  agent's 
)vk,  A  careful  survey  made  in  1912  showed  the  losses  that 
ar  to  be  $225,000.  The  county  agent  not  only  demonstrated 
B  use  of  the  serum  treatment  himself,  but  arrangements  were 
ide  with  11  doctors  to  inoculate  hogs  free  of  charge  (PL 
XXVII,  fig.  2 ) .  A  number  of  farmers  also  gave  their  serv- 
es. Arrangements  were  made  with  the  State  serum  plant 
the  experiment  station  at  Lexington  to  supply  the  serum 
sufficient  quantities,  and  proper  storage  was  provided  at 
)pkin.sville.  Farmers  were  instructed  to  report  all  cases 
sick  hogs  to  the  president  of  the  farmers'  club.  The  presi- 
nt  of  the  local  club  then  made  the  arrangement  by  tele- 
one  for  prompt  inoculation  and  cleaning-up  of  the  prem- 
s.  This  method  of  procedure  has  brought  the  disease  under 
solute  control  in  three  years.  In  1913  the  losses  were  re- 
ced  to  $150,000.  In  1914  the  losses  were  practically  $1,000. 
lere  are  now  more  hogs  in  the  countv  than  ever  before  in 
history,  and  the  disease  seems  to  be  under  complete  control 
1.  XXXVIII,  fig.  2) .  Effective  organization  and  coopera- 
n  of  all  the  people  are  mainly  responsible  for  these  results. 
Another  item  that  shows  organization  work  and  the  com- 
^te  cooperation  of  all  the  people  of  the  county  is  the  de- 
lopment  of  a  better  market  for  hay,  oats,  corn,  and  barley 
the  erection  of  a  feed-mixing  plant  in  1914.  The  mill 
;erests  of  the  county  now  consume  a  larger  amount  of  the 
leat  produced  in  the  country.  One  of  the  mill  men  recently 
d:  "  Five  years  ago  50  per  cent  of  the  wheat  was  shipped 
t  of  the  county  as  grain;  in  1914  this  was  reduced  to  15  per 
it,  and  in  1015  not  over  5  per  cent.  The  remainder  was  sold 
the  county  for  milling  purposes." 


\ 
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Other  items  of  organization  work  have  been  as  follows: 
A  fair  association  has  been  formed ;  medical  instruction  has 
been  introduced  into  the  schools  of  the  county;  a  publio 
library  and  hospital  have  been  built;  the  school  system  of 
the  county  has  cooperated  in  all  educational  work;  bofli 
town  and  country  merchants  have  offered  prizes  to  members 
of  the  boys'  clubs ;  also  for  cooking  in  the  schools,  and  have 
put  women's  rest  rooms  in  the  stores  for  the  use  of  the  pub- 
lic. This  step  was  appreciated  and  the  rooms  are  quite 
heavily  patronized. 

A  woman  agent  in  charge  of  the  girls'  canning  clubs  in 
home  demonstration  work  was  appointed  in  the  spring  of 
1914.  There  is  now  an  active  girls'  canning  club  in  every 
community  in  the  county,  attended  by  the  girls  and  also  by 
their  mothers.  The  surplus  fruits  and  vegetables  of  the 
farm  are  now  being  canned  and  preserved  for  winter  use. 
To-day  there  are  12  social  clubs  which  meet  regularly  in 
the  country,  15  parent-teachers'  and  mothers'  clubs,  and 
there  is  not  a  school  in  the  county  which  does  not  hav.e  some 
form  of  community  meeting.  The  schoolhouses  are  gener- 
ally used  for  the  meetings  of  the  community  clubs.  In 
some  instances  farmers  have  given  sufficient  ground  for 
amusement  purposes  at  the  schoolhouses.  Here  may  be 
found  the  ball  diamond,  tennis  courts,  and  basket-ball 
courts.  Both  country  and  town  people  are  beginning  to  be- 
lieve that  country  children  have  as  much  right  to  a  good 
time  as  those  of  the  town. 

Another  instance  of  organization  work  is  the  cooperative 
purchase  of  commercial  fertilizer.  Through  no  fault  of  the 
merchants,  but  due  to  a  system  in  existence  all  over  the  State, 
farmers  were  buying  their  fertilizers  partly  on  credit  and 
partly  for  cash,  but  almost  invariably  at  retail  rates.  The 
farmers'  clubs  became  interested  in  cooperative  purchase  of 
supplies.  By  community  action  federated  into  a  county- 
wide  movement,  more  than  3,000  tons  of  fertilizer  were  pur- 
chased in  one  year,  resulting  in  a  saving  of  approximately 
$3  per  ton.  In  this  work  they  have  been  assisted  materially 
by  local  merchants  who  have  acted  as  distributors  and  prac- 
tically as  underwriters  of  the  whole  proposition.  At  pres- 
ent, instead  of  buying  indiscriminately  by  name  or  brand, 
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farmers  have  learned  to  buy  the  plant  food  shown  to  be 
needed  by  their  soils  and  crops.  This  is  generally  done  under 
the  instructions  of  the  county  agents.  The  merchants  have 
been  brought  to  see  the  necessity  of  making  the.  farmers 
prosperous.  One  of  them  said  that,  while  he  did  not  make 
as  much  on  the  sale  of  fertilizer  as  formerly,  he  dealt  for 
cash,  which  saved  the  farmer  money,  and  enabled  him  to 
reap  his  reward  in  an  increased  sale  of  farm  implements  in 
which  he  is  also  engaged. 

Because  of  three  bad  crop  years  the  bank  deposits  of  the 
coimty  do  not  show  a  material  increase.  However,  their  sur- 
plus and  profits  have  increased  an  average  of  30  per  cent,  and 
dividends  have  been  raised  from  5  and  6  per  cent  to  8  per 
cent,  or  maintained  at  the  latter  figure. 

The  office  of  the  county  agent  is  with  the  Business  Men's 
Association  in  Hopkinsville.  There  the  farmers  are  brought 
into  touch  with  business  men.  The  agent  is  able  to  assist  by 
keeping  them  advised  as  to  conditions  and  the  needs  of  the 
farmer,  and  in  this  way  they  are  able  to  anticipate  the  needs 
of  their  customers  and  handle  stocks  of  goods  accordingly. 

During  the  early  summer  of  1915  the  extension  division  of 
the  State,  representing  the  college  and  the  United  States 
Department  of  Agriculture,  arranged  for  a  visit  of  several 
hundred  farmers  from  counties  of  central  and  eastern  Ken- 
tucky, escorted  by  their  respective  county  agents,  to  Chris- 
tian County  to  inspect  the  work  of  the  past  three  years. 
The  farmers  and  business  men  of  the  county  joined  heartily 
in  this  movement.  At  once  they  proceeded  to  **put  their 
house  in  order"  for  a  visit.  The  itinerary  of  the  party 
through  the  country  districts  was  planned.  The  farmers 
thoroughly  dragged  every  foot  of  the  100  miles  of  road  to 
be  traveled  by  the  party.  Not  only  was  this  done,  but  the 
yards  were  cleaned  up  and  placed  in  good  order;  the  sides 
of  the  road  were  mowed;  the  weeds  were  cut  imder  the 
fences  and  back  to  the  growing  crops,  and  arrangements 
made  to  have  farm  live  stock  at  convenient  points  for  the 
inspection  of  the  visitors.  One  hundred  automobiles  were 
furnished  and  driven  by  the  business  men  of  the  county 
(PL  XXXVIII,  fig.  1).  Even  repair  cars  were  provided  in 
cases  of  breakdown.  Farm  gates  were  left  wide  open  and 
part  of  the  route  lay  through  the  farms  themselves.    Refresh- 
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ments  were  served  to  the  visitors  at  various  points  and  free 
banquets  and  entertainments  furnished  by  the  people  of  the 
city  as  well  as  by  some  of  the  farmers.  Stops  were  made  at 
certain  of  the  farms  where  the  county  agents,  other  exten- 
sion workers,  and  farmers  explained  the  improvements  made 
and  the  system  of  work  pursued  in  the  coimty.  Three  pub- 
lic meetings  were  held  during  the  day. 

The  visitors  fully  appreciated  and  understood  the  great 
agricultural  improvement  in  the  county.  A  distinct  impres- 
sion was  made  by  the  public  spirit,  the  aroused  county  con- 
sciousness of  the  people  of  Christian  Coimty.  Country  people 
and  town  people  vied  with  one  another  in  extending  hospital- 
ity, and  in  manifesting  their  constant  pride  in  their  homes, 
their  farms,  their  business,  their  peaceful  surroundings,  and 
in  the  things  accomplished  in  the  county  during  the  three 
years.  A  bank  president  said :  "  Every  man  can  see  improve- 
ment in  conditions  and  a  better  feeling  between  town  and 
country.  This  is  attributable  to  the  demonstration  work  car- 
ried on  by  the  United  States  Department  of  Agriculture  and 
the  agricultural  college.  Banks  no  longer  own  farmers;  the 
farmers  own  the  banks."  A  director  of  the  Business  Men's 
Association  said:  "The  spirit  of  cooperation  began  in  the 
country  and  not  in  the  city.  This  demonstration  work  has 
helped  business  in  Hopkinsville  25  per  cent." 

A  successful  farmer  said :  "  There  has  been  a  revolution  in 
sentiment  between  the  country  and  the  town  people,  as  well 
as  in  farming.  City  men  leave  their  business  and  go  to  Wash- 
ington in  an  effort  to  tender  the  farmer  financial  relief.  Far- 
mers respond  to  every  call  of  the  business  men  for  coopera- 
tion." 

A  business  man  said :  "A  few  years  ago  all  kinds  of  jealousy 
and  bad  feeling  existed ;  now  nothing  but  the  best  of  feeling 
for  the  other's  welfare.  Many  people  in  the  coimty  say  the 
town  and  the  country  are  one." 

While  it  is  true  that  improvement  begins  with  the  indi- 
vidual, there  is  such  a  thing  as  the  public  conscience  being 
aroused  to  improve  general  conditions.  The  effort  to  im- 
prove Christian  Coimty  began  with  a  few.  It  took  hold  of 
families  in  the  scattered  communities  of  the  county.  It 
touched  farms,  then  neighborhoods,  then  communities. 
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The  spirit  of  the  new  agriculture,  and  especially  of  labor 
intelligently  applied  to  farm  problems,  and  the  great  spread 
of  this  educational  movement  which  brought  men  and 
women  together,  finally  took  hold  of  the  whole  of  Christian 
County,  and  Christian  County  to-day  stands  as  a  demon- 
stration of  the  effect  of  education  and  organization  under 
the  proper  leadership.  The  people  were  taught  to  be  self- 
reliant  and  to  do  things  themselves.  The  result:  A  whole 
county  demonstration,  or  better  agriculture,  better  business, 
and  better  living. 

Let  us  examine  the  work  in  another  county. 

CULPEPER  COUNTY,  VA, 

Culpeper  County,  Va.,  is  located  in  the  northern  part  of 
that  State,  in  the  heart  of  the  Piedmont  section.  Except 
for  a  little  lumbering,  the  county  is  entirely  devoted  to  agri- 
culture. The  principal  town  is  the  county  seat,  Culpeper, 
with  a  population  of  2,000.  Other  important  centers  are 
Kapidan,  Brandy,  Lignum,  Mitchell,  Stevensburg,  Boston, 
Rixeyville,  Jeffersonton,  and  Eggbomsville. 

In  November,  1910,  the  fiscal  court  was  invited  to  cooperate 
financially  with  the  United  States  Department  of  Agricul- 
ture in  securing  a  county  agent.  This  invitation  was  ac- 
cepted unanimously,  and  in  March,  1911,  one  of  the  success- 
ful farmers  of  the  county  was  appointed.  Since  that  time 
there  has  not  been  a  vote  against  the  appropriation,  which  is 
renewed  annually.  The  amount  voted  has  been  increased 
four  times  and  the  same  agent  has  been  continued  in  the 
work. 

While  the  fiscal  court  was  well  aware,  at  the  beginning, 
of  the  value  of  demonstration  work  to  the  county,  the  farm- 
ers were  not  so  receptive.  No  doubt  they  felt  that  they  were 
doing  well  enough,  and  with  good  reasons,  as  the  census 
report  for  1910  shows  that  out  of  1,615  farms,  averaging 
134.9  acres  each,  1,415,  or  87.6  per  cent,  were  operated  by 
owners;  1,131,  or  nearly  80  per  cent,  of  which  were  free  from 
mortgage.  This  spirit  of  aloofness  has  been  replaced  by 
most  cordial  and  hearty  cooperation;  to-day  invitations  are 
extended  the  agent  on  every  hand.  At  first  he  had  to  spend 
from  4  to  5  hours  to  secure  the  cooperation  of  a  farmer; 
to-day  the  calls  upon  him  for  assistance — ^by  day  and  night, 
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by  letters,  telephone,  interviews,  and  visits — require  ail  of 
his  time. 

After  a  careful  study  of  conditions  the  county  agent  and 
those  supervising  him  decided  that  their  program  of  work 


—Partial    repreeei 


should  be  directed  toward  the  betterment  of  all  lines  of 
farming  supporting  the  growing  of  live  stock,  which  even 
before  that  time  had  been  the  greatest  agricultural  industry 
of  the  county.    It  was  also  decided  to  try  to  improve  home 
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conditions.  In  the  former  endeavor,  naturally  they  turned 
first  to  the  corn  crop  and  sought  to  improve  it  in  uniformity 
by  selection  of  seed  and  in  yield  through  the  introduction  of 
more  productive  varieties  and  proper  cultivation  of  the 
crop,  for  as  one  farmer  says :  "  Hardly  a  half  dozen  men  in 
the  county  had  improved  com."  The  average  yield  of  the 
county  as  reported  by  the  Bureau  of  the  Census  for  1900  and 
1910  was  23.67  and  21.01  bushels,  respectively.  The  first 
year  only  22  demonstrators  with  com  were  secured.  On  95 
acres  they  averaged  48  bushels  per  acre,  a  few  making  over 
100  bushels.  A  part  of  the  regular  work  has  been  the  con- 
tinued demonstrations  in  better  methods  of  com  production 
each  year.  The  second  year  33  demonstrators  on  402  acres 
averaged  70.6  bushels;  the  third  year  49  demonstrators  on 
274  acres  averaged  50.7  bushels ;  the  fourth  year  108  demon- 
strators on  389  acres  averaged  65.5  bushels.  During  those 
4  years  212  demonstrators  on  1,160  acres  averaged  58.7 
bushels  per  acre,  or  37.69  bushels  above  that  reported 
for  1910. 

In  addition  to  the  demonstrators  who  followed  instruc- 
tions carefully  and  were  visited  by  the  agent  regularly, 
every  year  cooperators  and  farmers  on  over  5,000  acres  have 
followed  the  same  directions  and  increased  their  yields  cor- 
respondingly, although  no  visits  were  made  to  them. 

In  1914  a  "  five-acre  club  "  of  40  farmers  was  formed,  each 
one  to  grow  a  5-acre  field  of  corn  to  determine  what  amount 
could  be  raised  on  that  area.  Reports  showed  an  average 
of  72  bushels  per  acre.  One  yoimg  man  grew  643^  bushels, 
or  128.66  to  the  acre,  on  his  field.  Reports  for  1915  are  not 
yet  available. 

In  the  beginning  of  this  work  a  number  of  farmers  would 
not  plant  the  new  varieties  of  corn;  to-day,  however,  re- 
ports from  every  section  of  the  county  as  to  the  men  who 
are  using  improved  seed  com  put  the  increase  all  the  way 
from  50  to  100  per  cent,  10  of  these  estimates  averaging  83.8 
per  cent.  "  There  has  been  a  big  change  in  the  kind  of  corn. 
It  is  harder,  more  uniform,"  says  a  local  grist  miller.  A 
county  commissioner  expresses  the  situation  and  influence 
of  the  work  as  follows : 

Five  years  ago  I  thought  just  so  we  had  a  big  chunk  of  an  ear  it 
was  all  right.    To-day  I  am  very  careful  in  the  selection  of  seed  corn 
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to  get  the  right  type,  size,  etc.  This  farm  never  made  as  much  com 
before,  and  I've  known  it  72  years.  Toniay  in  traveling  over  the 
county  one  sees  everywhere  well-selected  ears  of  corn  hanging  in  the 
cribs,  barns,  porches,  and  kitchens.  This  was  rarely  to  be  seen  five 
years  ago. 

Averaging  the  statements  of  10  representative  men  gives 
an  increase  in  the  yield  of  corn  over  the  entire  county  of 
22^  per  cent.  One  said :  "  There  might  have  been  100-bushel 
yields  before  in  this  county,  but  we  never  heard  of  it." 

The  boys'  corn-club  work,  which  was  started  by  the  agent 
the  first  year,  has  also  been  an  important  factor  in  the  im- 
provement of  com  in  the  county — in  fact,  the  county  agent 
thinks  "  it  is  the  best  part  of  demonstration  work  and  has 
done  the  most  good."  During  the  five  years  278  boys  have 
enrolled.  As  the  results  for  1914  are  typical,  they  are  given 
herewith.  Of  the  48  boys  enrolled  that  year,  37  reported 
yields  varying  from  23^  to  140  bushels  per  acre,  or  an  aver- 
age of  75.7  bushels,  at  an  average  cost  of  22.9  cents.  In  the 
five  years,  26  boys  have  made  over  100  bushels  per  acre  apiece. 

The  results  of  this  work  with  boys  in  the  county  have  not 
stopped  with  the  crop  itself.  Many  club  members  have  been 
able  through  the  money  secured  from  their  com  plots  to  go 
to  high  schools  and  colleges.  A  prominent  principal  of  a 
high  school  says :  "  As  a  whole,  club  boys  stand  first  in  aver- 
age in  records  made  and  deportment."  Records  show  that 
55  per  cent  of  the  prize  money  received  by  boys  was  deposited 
in  bank  or  invested  in  something  productive,  such  as  land 
or  live  stock.  Several  fathers  said :  "  The  influence  of  this 
work  upon  the  boys  has  been  good.  They  are  more  inter- 
ested in  farming,  see  and  feel  there  is  more  to  work  for,  and 
are  staying  on  the  farms."  To  this  a  farmer  who  has  had 
boys  in  the  work  from  the  beginning  adds:  "It  has  done 
the  men  more  good  than  the  boys,  because  while  apparently 
not  paying  attention  to  the  boys'  corn  clubs,  they  are  trying 
as  hard  as  they  know  how  to  beat  the  crops  made." 

It  has  always  been  the  practice  of  the  agent  in  Culpeper 
County  to  follow  out  a  definite  plan  of  work,  often  mapped 
out  several  years  in  advance.  In  the  interest  of  more  and 
better  live  stock,  more  forage  was  necessary  as  well  as  more 
grain,  and  to  this  end  he  has  conducted  systematic  demonstra- 
tion campaigns  for  the  introduction  and  increase  of  alfalfa, 
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meadows,  and  pastures,  respectively,  through  successive 
years. 

What  was  almost  literally  a  beginning  with  alfalfa  was 
made  in  the  fall  of  1911,  since  at  that  time  only  two  patches 
of  this  crop  were  being  grown  in  the  county,  and  they  were 
partial  failures.  The  agent  started  2  acres  on  his  own  farm, 
and  induced  four  or  five  other  farmers  to  do  the  same  thing, 
in  order  to  learn  the  best  practice  to  follow.  All  succeeded. 
In  1912  these  methods  were  applied  to  40  plots,  well  located, 
2  square  rods  each  in  size.  These  demonstrations  were  visited 
by  farmers  from  all  over  Culpeper  and  a  number  from  ad- 
joining counties,  in  one  instance  by  500  men  in  all.  In  1913, 
400  acres  were  sown  to  alfalfa.  In  1914  this  was  increased 
to  1,000  acres  and  in  1915  to  2,000  acres.  Alfalfa  is  not 
only  used  alone,  but  the  seed  is  added  to  hay  mixtures  recom- 
mended by  the  county  agent  and  produced  by  farmers  under 
his  instructions. 

Probably  the  most  prominent  example  of  the  success  of 
alfalfa  growing  in  the  county  has  been  the  demonstrations 
on  a  large  dairy  farm.  In  1915,  67  acres  were  sown  on  that 
farm,  and  the  following  statement  will  show  results  on  only 
6  of  these  acres : 

May  29,  first  cutting,  25,955  pounds  dry  hay ;  by  cash  at  $16 

per  ton $207. 66 

June  29,  second  cutting,  25,680  pounds  dry  hay ;  by  cash  at  $16 

per  ton 205.44 

July  30,  third  cutting,  6,560  pounds  dry  hay ;  by  cash  at  $16 

per  ton 52. 48 

Sept.  2,  fourth  cutting,  18,870  pounds  dry  hay ;  by  cash  at  $16 

per  ton 150.96 

Oct.  2,  fifth  cutting,  16,500  pounds  dry  hay ;  by  cash  at  $16 

per  ton 132.  00 

Total  cash  receipts 748. 54 

Total  number  tons,  46.78^ ;  7.797  tons  per  acre,  at  $124.75. 

Work  with  meadows  was  started  by  the  agent  the  second 
year,  2,000  acres  being  sown  to  grass  mixtures  adapted  to  the 
various  soils  of  the  county.  These  yielded  an  average  of  1^ 
to  2  tons  per  acre.  One  man  put  2  acres  of  an  18-acre  meadow 
under  the  direction  of  the  agent,  and  cut  more  hay  from  them 
than  from  the  other  16.  One  farmer  says :  "  The  demonstra- 
tors in  my  locality  are  making  from  2  to  3  tons  of  grass  per 
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acre,  and  those  following  ordinary  methods  1  ton  or  less." 
A  real  estate  man  and  a  loan  agent,  both  well  acquainted  with 
the  county  from  traveling  over  it,  say  that  they  see  a  wonder- 
ful improvement  in  grass,  and  that  there  is  more  grown  than 
ever  before. 

In  1913  the  work  with  permanent  pastures  conmienced. 
Nine  farmers  seeded  or  renewed  300  acres,  under  the  personal 
supervision  of  the  agent. 

During  1914  and  1915  a  large  number  of  pastures  have  been 
renovated  by  the  use  of  methods  proven  successful.  A  great 
many  farmers  say  their  pastures  will  "carry"  double  the 
number  of  cattle  formerly  grazed  on  them. 

A  part  of  the  program  for  the  growing  of  more  feed  crops 
for  live  stock  has  been  to  sweeten  the  soil  by  the  use  of  lime 
and  to  teach  the  more  judicious  use  of  commercial  fertilizers. 
Available  figures  show  that  the  shipments  of  lime  into  the 
county  have  increased  from  1,130  tons  in  1912  to  6,966  tons 
in  1915,  and  during  the  same  time  fertilizer  shipments  show 
an  increase  of  4,453  tons,  or  from  5,167  to  9,620.  On  all  lands 
which  have  been  limed  judiciously,  excellent  sets  of  clover 
will  be  found  growing  luxuriantly. 

Attention  has  also  been  given  to  cowpeas,  soy  beans,  rye, 
crimson  clover,  and  rape,  especially  for  grazing  or  hay.  A 
conservative  estimate  places  the  acreage  in  all  these  crops  at 
six  times  that  formerly  sown. 

As  mentioned  before,  the  growing  of  live  stock  is  the  prin- 
cipal industry  of  the  county.  Cattle  easily  lead  in  number, 
and  work  with  them  has  been  conducted  along  both  dairy  and 
beef  lines.  After  a  careful  survey  of  the  situation  it  was  de- 
cided, since  the  growing  of  beef  cattle  was  well  under  way 
in  the  outlying  districts  away  from  the  railroad,  to  encourage 
its  development  there  and  assist  in  increasing  dairying  where 
shipping  facilities  made  that  industry  the  most  profitable. 

In  dairying,  farmers  living  near  the  railroads  have  been 
advised  to  ship  milk,  while  especial  attention  has  been  paid 
to  encouraging  the  production  and  shipment  of  cream  by 
those  farther  away.  For  this  purpose  12  cream  routes  have 
been  established,  running  10  to  15  miles  into  the  country, 
from  the  principal  shipping  points.  The  census  report  for 
1910  shows  that  226,402  gallons  of  milk  and  4,133  gallons  of 
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cream  were  sold  in  the  county.  Bailroad  records  for  1916 
give  total  shipments  of  at  least  408,333  gallons  of  milk  and 
25,093  gallons  of  cream,  or  an  increase  of  181,931  and  20,960 
gallons,  respectively.  Farmers  have  been  encouraged  to 
keep  dairy  records,  and  in  this  way  find  the  profitable  cows 
in  their  herds.  In  1915,  618  such  records  were  kept.  The 
county  agent  carries  a  milk  tester  with  him  on  his  rounds, 
and  shows  farmers  how  to  use  it. 

In  the  campaign  for  better  beef  cattle,  each  year  the  agent 
has  assisted  a  number  of  farmers  in  the  selection  of  cattle 
for  feeding,  and  outlined  methods  to  be  followed  in  the  de- 
velopment and  care  of  beef  herds.  The  following  report  of 
results  in  1914  will  give  an  idea  of  a  year's  work  in  this  line: 
10  herds  were  started,  350  steers  bought,  150  fattened,  and 
over  1,000  head  were  cared  for  directly  under  the  agent's 
supervision,  besides  a  great  many  cattle  for  whose  careful 
breeding  and  care  the  agent  was  indirectly  responsible.  In 
all,  fully  60  farmers  carried  on  some  form  of  demonstration 
on  this  particular  project. 

The  value  of  better  dairy  and  beef  sires  is  continually  held 
before  the  farmers,  until  to-day  there  are  103  pure-blood 
bulls,  or  an  increase  of  over  100  per  cent  in  5  years.  Several 
cattle  breeders'  associations  and  sires'  clubs  have  been 
formed. 

Along  with  the  growing  of  more  com,  an  interest  in  silo 
building  has  been  created  as  an  important  adjunct  to  both 
the  dairy  and  beef  business.  To-day  there  are  225  silos  in 
the  county,  while  only  15  or  20  were  in  use  when  the  work 
began. 

Demonstrations  were  also  conducted  annually  in  the  grow- 
ing of  more  and  better  hogs.  Each  year  a  campaign  of  this 
character  has  been  conducted,  with  special  emphasis  laid  on 
the  value  of  grazing  crops  for  hog  production,  instead  of 
feeding  corn  alone.  There  is  a  steadily  growing  interest  in 
this  industry  in  the  county,  due  to  these  examples.  The 
number  of  hogs  has  increased  in  practically  the  same  propor- 
tion as  the  number  of  cattle. 

Some  work  has  been  done  with  sheep,  resulting  in  a  steady 
increase  in  their  number.  For  instance,  in  1914  10  flocte 
were  started,  due  to  demonstration  influence. 
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The  growing  of  horses  and  mules  and  the  introduction  of 
pure-blood  stallions  and  jacks  has  received  attention. 

The  following  records  of  live-stock  shipments  show  the 
increase  that  has  been  made  in  its  production :  In  1912,  248 
cars;  in  1913,  265  cars;  in  1914,  313  cars;  and  in  1915,  at  least 
424  cars — an  increase  in  4  years  of  176  cars.  Live-stock  men 
estimate  each  car  to  average  $2,000  in  value.  The  increase 
in  value  of  live  stock  and  its  products  alone,  shipped  out  of 
the  county,  has  added  nearly  $400,000  to  its  revenues. 

More  of  the  county's  wheat  is  sold  than  of  any  other  crop; 
therefore  demonstrations  with  it  were  included  in  the  pro- 
gram of  work.  No  effort  has  been  made  to  introduce  new 
varieties,  but  to  improve  on  the  quality  and  yield  of  those 
already  at  hand ;  also  to  delay  the  time  of  planting  because 
of  the  Hessian  fly.  All  of  these  things  have  been  accom- 
plished to  a  large  degree.  In  the  fall  of  1913  demonstrations 
were  conducted  in  many  communities  in  the  county.  In 
these  demonstrations  500  acres  of  wheat  were  sown  under 
the  direct  supervision  of  the  agent,  making  an  average  yield 
of  25^  bushels  per  acre,  or  over  twice  the  average  per  county 
that  year.  In  1915  28  demonstrations  harvested  an  average 
of  23.4  bushels  per  acre  on  601  acres,  some  of  which  was 
very  poor  land.  Several  made  over  40  bushels  to  the  acre, 
the  highest  yield  being  50  bushels.  The  average  for  the  en- 
tire coimty  was  12  bushels.  The  farmers  themselves  say 
that  from  50  to  90  per  cent  of  their  number  are  using  better 
seed  wheat.  In  a  two-days'  trip  over  the  coimty,  covering 
nearly  200  miles,  almost  every  man  met  was  sowing  wheat 
according  to  the  agent's  advice.  Millers  say  that  the  quality 
of  the  wheat  is  better  than  formerly,  and  freer  from  weed 
seed. 

The  results  of  the  work  for  better  homes,  more  enjoyable 
country  life,  and  for  a  more  contented  and  happy  people 
are  difficult  to  put  into  actual  words  and  figures,  but  a  large 
amount  of  work  has  been  accomplished.  Some  of  these 
lines  of  work  touch  the  home  quite  closely,  such  as  the  work 
with  poultry,  care  of  home  orchards,  planting,  care,  and 
management  of  home  gardens,  saving  of  surplus  food  prod- 
ucts of  the  farm  for  home  use,  and  the  better  care  and  keep- 
ing of  milk,  making  of  home  butter,  and  the  saving  of 


How  the  Whole  County  Demonstrated.  245 

meats.  Considerable  work  was  also  done  along  the  line  of 
installing  water  and  lighting  systems  in  rural  homes,  the 
improvement  of  lawns,  the  rearrangement  of  home  and  farm 
buildings,  and  the  planning  of  those  about  to  be  erected. 
With  some  one  of  these  various  lines 'of  work  at  least  a  thou- 
sand homes  were  reached. 

The  poultry  industry  is  encouraged  in  many  ways.  Eggs 
are  gathered  and  marketed  in  connection  with  the  cream 
routes.  Poultry  houses  are  planned  and  methods  outlined 
for  the  care  and  production  of  poultry.  In  1914  instructions 
were  given  on  over  50  farms.  To-day  the  poultry  and  eggs 
are  said  to  be  worth  more  than  all  the  grain  grown  in  the 
county. 

Work  with  orchards  was  begun  in  1913,  attention  being 
given  to  the  setting  out  and  improvement  of  the  home 
orchard,  rather  than  to  the  commercial  one.  In  1914,  50  men 
with  3,750  trees,  and  in  1915,  67  men  with  6,000  trees  received 
direct  attention.  Lists  of  suitable  varieties  of  fruit  and 
directions  for  setting  out  trees,  also  for  pruning  and  spray- 
ing, have  been  given  to  many  others.  The  first  result  ac- 
complished was  a  reduction  of  one-half  in  the  price  of  trees. 
Many  farmers  have  said  that  before  they  started  to  prune 
and  spray  they  could  not  save  enough  fruit  for  their  own 
consumption,  but  now  they  have  enough  for  home  use  and 
some  to  sell. 

The  influence  of  the  girls'  canning  club  and  home  demon- 
stration work  has  added  greatly  to  the  campaign  for  better 
living  at  home.  A  woman  agent  was  appointed  in  this  work 
in  1914.  Since  then  nearly  150  girls  and  many  mothers  havo 
enrolled.  New  methods  of  saving  farm  and  garden  products 
and  many  labor-saving  devices  and  arrangements  in  the 
home  have  been  introduced.  Several  girls  have  already  been 
enabled  to  attend  high  school  and  the  way  has  been  opened 
for  others  to  get  a  better  education. 

Attention  has  been  given  to  the  problem  of  organization. 
In  addition  to  local  live-stock  associations  and  sires'  clubs 
already  mentioned,  commimity  organizations  have  been 
given  attention.  In  three  communities  in  the  county  there 
are  farmers'  unions,  the  principal  work  of  which  was  the 
cooperative  purchase  of  supplies.    These  associations  are  of 
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assistance  to  the  county  agent  in  his  work,  and  are  working 
with  him  on  many  of  the  problems  in  which  he  is  engaged. 
Besides  these,  five  other  communities  have  organized  local 
farmers'  clubs  or  associations  and  are  doing  some  work  in 
cooperative  purchasing  of  supplies,  and  generally  studying 
local  community  problems.  Six  or  seven  communities  in 
addition  to  those  already  mentioned  have  some  sort  of  an 
organization.  At  these  points  or  centers  meetings  are  held 
more  or  less  regularly,  at  which  subjects  pertaining  to  agri- 
culture and  the  general  welfare  of  rural  people  are  discussed. 
The  county  agent,  as  a  rule,  participates  in  these  meetings 
whenever  it  is  possible  to  do  so. 

A  good-roads  association  was  formed  in  1913,  for  the  pur- 
pose of  creating  a  sentiment  for  better  roads.  That  this  has 
been  done  is  shown  by  the  fact  that  to-day  there  are  69  miles 
of  macadam  road  and  200  miles  of  improved  dirt  roads.  All 
this  progress  has  been  made  in  the  past  two  years. 

During  the  season  of  1915  instructions  had  been  given 
for  the  entire  work  on  15  farms,  aggregating  3,000  acres. 
These  had  been  so  located  and  used  as  to  furnish  conmiunity 
examples  for  object  lessons.  Fifty  other  farms  have  received 
some  services  of  similar  sort,  but  not  direct  supervision. 
Many  more  have  been  so  supervised  in  previous  years.  Fields 
have  been  laid  off,  proper  rotations  established,  the  general 
plan  to  be  followed  on  the  entire  farm  outlined,  and  the 
county  agent  is  consulted  regarding  every  operation  thereon. 
Rotations  covering  10,000  acres  have  been  started  on  over 
50  farms  other  than  those  just  mentioned. 

The  general  increase  in  the  prosperity  of  the  county  since 
demonstration  work  began,  or  during  the  past  5  years,  is 
reflected  in  many  ways. 

Statements  made  by  implement  men  indicate  that  to-day 
the  trade  in  agricultural  machinery  has  more  than  doubled 
itself.  The  growth  in  the  live-stock  industry  has  increased 
the  sale  of  fencing  alone  three  or  four  times  over  that  in  1911. 
In  connection  with  this  industry  the  saving  of  manure  has 
been  emphasized,  resulting  in  600  farmers  using  manure 
spreaders. 

The  output  of  factories  for  the  manufacture  of  tile  for 
drainage  is  more  than  three  times  as  great. 
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Teachers  are  better  paid.  Seven  high  schools  have  been 
erected,  and  the  county  schools  have  had  their  terms  length- 
ened one  or  two  months.  A  prominent  teacher  says :  "  The 
most  hopeful  sign  is  that  in  poorer  sections  they  are  looking 
for  more  productive  seed  and  are  following  better  farm 
practice.     Improved  agriculture  is  in  the  very  atmosphere." 

According  to  a  well-informed  banker,  three- fourths  of  the 
farmers  are  in  better  condition.  A  summary  of  estimates 
made  by  representative  men  from  various  sections  of  the 
county  places  the  returns  from  farms  and  the  general  con- 
dition of  farmers  at  35  per  cent  better  than  5  years  ago. 

As  most  of  the  bank  depositors  are  farmers,  the  increase  in 
deposits  of  over  $265,00a  from  July,  1911,  to  July,  1915, 
furnishes  a  reliable  barometer  of  their  business.  A  better 
showing  would  have  been  made  on  the  latter  date,  except  for 
the  fact  that  wheat  was  then  being  held  generally  for  better 
prices. 

According  to  the  records  in  the  office  of  the  county  clerk, 
the  personal  property  of  the  county  increased  from  $1,532,684 
in  1911  to  $3,307,894  in  1914,  or  a  gain  of  $1,775,210. 

After  5  years  of  demonstration  work  in  the  county,  the 
judgment  of  the  county  commissioners  is  that  there  is  noth- 
ing for  which  appropriations  are  made  that  gives  better  re- 
turns than  money  spent  in  this  way.  Greater  results  have 
been  obtained  each  year  as  the  farmers  become  better  edu- 
cated in  the  work,  and  they  look  for  this  improvement  to 
continue. 

In  this  county  the  work  has  grown  constantly  and  con- 
structively, but  there  has  been  no  outstanding  or  enthusiastic 
public  demonstration  of  this  arousing  of  the  county  to  new 
life.  As  mentioned  before,  it  was  a  prosperous  county  to 
begin  with,  and  the  type  of  agriculture  was  good;  however, 
the  entire  rural  life  and  the  business  interests  of  the  county 
have  been  beneficially  touched  by  this  educational  activity 
and  the  services  rendered  through  the  county  agent. 

Compared  with  the  example  given  in  Christian  County, 
it  is  possible  that  Culpeper  does  not  ^tand  out  as  such  a 
great  example  of  how  a  whole  county  demonstrated,  but 
the  effect  of  the  education  and  of  the  service  rendered  is  to 
be  found  there  in  even  a  greater  degree.    No  better  evidence 
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of  the  value  of  this  educational  service  could  possibly  be 
given  than  the  fact  that  the  work  has  continued  steadily, 
without  interruption,  is  held  in  highest  esteem,  and  the  man 
in  charge  of  it  has  received  recognition,  not  only  from  the 
college  of  his  State  and  the  department,  but  also  from  the 
local  people. 

Two  examples  have  been  given ;  similar  work  is  in  progress 
in  hundreds  of  counties  in  both  the  Southern  and  the  North- 
ern States. 


KARAKUL  SHEEP. 

By  F.  R.  Marshall,  L.  L.  Heller,  and  V.  O.  McWhorter,  Animal 
Husbandry  Division^  Bureau  of  Animal  Industry. 

THE  production  of  Persian  lamb  fur  in  the  United  States 
appears  to  be  feasible  and  to  present  commercial  possi- 
bilities. The  fur  now  comes  to  this  country  through  Europe 
from  Central  Asia,  where  it  is  produced  by  the  sheep  knowji  ^ 
as  Karakul.^  Since  1909,  54  of  these  sheep  have  been 
brought  to  the  United  States.  The  importations  consisted 
chiefly  of  rams,  which  have  been  mated  with  ewes  of  other 
breeds  to  determine  what  class  of  the  readily  available  ewes 
are  most  valuable  for  mating  with  Karakul  rams  to  pro- 
duce lambs  having  good  skins.  Flocks  owned  in  Texas, 
Kansas,  and  New  York  now  comprise  over  1,000  head  of 
sheep  having  one-half  or  three-quarters  Karakul  blood.  Be- 
sides these  grades  there  are  60  rams  and  ewes  that  are  either 
imported  or  descended  from  imported  stock. 

Much  is  yet  to  be  learned  about  the  breeding  and  man- 
agement of  Karakul  sheep  in  the  United  States,  but  their 
successful  rearing  seems  likely  to  be  accomplished,  especially 
in  areas  of  higher  elevation  and  drier  climate. 

The  fur  commonly  known  as  Persian  lamb  is  taken  from 
the  young  Karakul  lambs.  The  common  practice  is  to  kill 
the  lambs  when  but  a  few  days  old,  as  the  character  of  the 
curls  deteriorates  with  greater  age.  The  skins  of  prema- 
turely born  lambs  have  value  as  furs,  but  ewes  are  not 
sacrificed  to  secure  them. 

The  Persian  lamb  fur  used  in  the  United  States  is  pro- 
duced in  Central  Asia,  chiefly  in  the  Khanate  or  principality 
of  Bokhara,  situated  between  Turkestan  on  the  north  and 
Afghanistan  on  the  south,  though  a  few  Karakul  sheep  are 
kept  in  the  territory  adjoining  Bokhara.    The  term  "Per- 

^This  name,  sometimes  written  Caracul,  Is  pronounced  Kar-a-kool,  with  the 
major  accent  on  the  last  syllable. 
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sian  "  seems  to  have  become  attached  to  this  class  of  f ui*  be- 
cause of  the  fact  that  at  one  time  it  was  sent  to  Europe 
through  points  in  Persia.  There  are  some  Karakul  sheep  in 
Persia,  though  the  stock  common  to  that  country  and  known 
in  America  as  Persians  are  not  valuable  as  fur  producers. 

In  1909,  15  head  of  Karakul  sheep  were  imported  to  the 
United  States  from  Bokhara  by  Dr.  C.  C.  Young,  of  Texas. 
The  results  obtained  with  these  sheep  and  their  descendants 
and  with  others  imported  in  1913  and  1914  have  made  it  ap- 
pear that  the  production  of  Persian  lamb  fur  can  be  made  a 
profitable  commercial  enterprise  in  the  United  States.  Be- 
cause of  the  distance  to  Bokhara  and  other  matters  peculiar 
to  that  country  which  present  difficulties  to  importers,  it  is 
improbable  that  the  number  of  Karakul  sheep  brought  to  the 
United  States  will  be  sufficient  to  bring  their  prices  within 
the  reach  of  many  farmers  or  sheep  raisers. 

The  future  of  the  industry  in  this  coimtry  depends 
Aery  largely  upon  the  results  obtained  by  mating  Karakul 
rams  with  ewes  of  other  breeds,  Recognizing  this  fact, 
in  1911  the  Animal  Husbandry  Division  began  experi- 
ments planned  to  show  the  vahie  of  lambs  from  Karakul  sires 
and  dams  of  a  number  of  well-known  breeds.  This  project 
also  included  the  rearing  of  stock  from  successive  matings  of 
Karakul  sires  with  ewes  having  various  proportions  of  Kara- 
kul blood.  Serious  delays  were  occasioned  by  the  fact  that 
the  division  owned  none  of  the  Karakul  sires  used.  In  1911 
and  1912  two  crops  of  half-bred  Karakul  lambs  were  bom  and 
two  sets  of  three-quarters-bred  Karakuls  in  1913  and  1914. 
All  but  four  head  of  the  sheep  retained  in  the  experiment 
were  lost  through  the  burning  of  the  barn  at  .the  experimental 
farm  in  March,  1915.  Though  incompleted,  the  project  has 
yielded  useful  information  which  is  herein  reported,  together 
with  a  discussion  and  summary  of  Karakul  breeding  in  the 
United  States  and  features  of  the  industry  in  its  native  home. 

COMMERCIAL  FURS  PRODUCED  FROM  SHEEP. 

GLASSES  OF  FURS. 

The  furs  which  are  taken  from  young  lambs  are  known  as 
Persian  lamb,  Astrakhan,  Broadtail,  and  Krimmer.  In  re- 
cent seasons  ladies'  coats  made  from  skins  similar  to  Astra- 
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khans  have  been  sold  as  "Karakuls."  Persian,  Astrakhan, 
and  Broadtail  skins  are  all  black  in  color,  but  vary  in  the  char- 
acter of  curl.  Persians  have  the  most  pronounced,  most  uni- 
form, and  tightest  curls  and  the  greatest  value.  (See  Pis. 
XXXIX,  XL,  XLI,  XLI V,  XLV,  and  XL VI. )  Astrakhans 
have  longer  hair,  the  curl  is  much  more  open,  and  usually 
has  less  luster  or  gloss  than  the  Persian  (PI.  XLVII).  The 
"Moiree"  Astrakhan  is  a  very  soft,  light  skin,  having 
straight  hair,  but  with  a  very  pronounced  satiny  luster  (PL 
XLII).  Broadtail  skins  are  taken  from  lambs  prematurely 
born.  Valuable  skins  of  this  class  are  soft  and  pliable,  as 
well  as  being  very  light  in  weight.  Their  hair  is  shorter 
than  on  Pei-sian  skins,  and  instead  of  being  tightly  curled 
exhibits  a  very  attractive  wavy  pattern  (PL  XLIII).  Krim- 
mer  i^  a  giay  fur  produced  mainly  in  the  Crimean  peninsula, 
hence  its  name. 

In  each  of  these  classes  of  lambskins  there  are  varying 
grades.  It  can  not  be  said  that  all  Persian  skins  are  more 
valuable  than  all  Astrakhans,  though  they  average  con- 
siderablv  more  and  include  the  most  valuable  lots.  With  the 
exception  of  Krimmer  the  above  skins  are  produced  mainly 
by  Karakul  sheep  reared  in  Bokhara. 

VALUES  OF  PERSIAN  LAMBSKINS. 

The  demand  for  Persian  lamb  fur  has  broadened  greatly 
in  recent  years.  Between  1895  and  1913  prices  have  in- 
creased about  180  per  cent.  In  occasional  seasons  (includ- 
ing that  of  1914-15)  values  have  fallen,  not  through  changes 
in  fashion  or  popularity  of  this  fur,  but  as  a  result  of  less 
liberal  expenditure  on  the  part  of  the  class  of  people  who 
buy  articles  of  this  class  and  value.  The  serviceability  and 
attractiveness  of  Persian  lamb  fur,  together  with  the  dimin- 
ishing supplies  of  the  natural  furs,  render  a  return  of  lower 
values  doubtful  and  a  further  advance  not  unlikely. 

Some  idea  of  values  of  various  grades  of  skins  can  be  ob- 
tained from  the  prices  of  those  shown  in  the  illustrations. 
The  values  of  April,  1915,  were  assigned  by  a  leading  New 
York  firm  of  fur  dealers.  As  stated,  fur  values  at  that  time 
were  unusually  low,  and  the  values  then  quoted  are  useful 
chieflv  to  show  the  differences  in  the  various  skins. 
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Plate  XXXIX.  Imported  skin,  valued  $10,  April,  1915. 

XL.  Skin  from  lamb  having  two  crosses  of  Karakul  blood, 
grand  dam  being  Barbados.    Valued  $10,  1013,  and 
$6,  April,  1915. 
XLI.  Skin  from  lamb  having  two  crosses  of  Karakul  blood, 
grand  dam  being  Lincoln.    Valued  $7,  April,  1915. 
XLII.  Imported  skin,  valued  $5,  April,  1915. 
XLIII.  Skin  from  lamb  having  two  crosses  of  Karakul  blood, 
grand  dam  being  Barbados.    Valued  $5,  April,  1915. 
XLIV.  Five-day-old  skin  from  lamb  having  two  crosses  of 
Karakul  blood,  grand  dam  being  Cotswold.    Valued 
$4.50,  April,  1915. 
XLV.  Two-day-old  skin  from  lamb  having  two  crosses  of 
Karakul  blood,  grand  dam  being  Barbados.    Valued 
October,  1913,  $7.50 ;  April,  1915,  $4.  • 

XLVL  Skin  from  lamb  raised  in  Texas,  having  two  crosses 
of  Karakul  blood,  grand  dam  being  Lincoln.    Valued 
$4,  April,  1915. 
XLVII.  Skin  from  lamb  sired  by  Karakul,  dam  being  Cheviot 

Valued  $3,  April,  1915. 
XLVIII.  Two-day-old  skin  from  lamb  sired  by  Karakul,  dam 
being  Merino.    Of  no  value  from  a  furrier's  point 
of  view. 

THE  KARAKUL  SHEEP. 

NATIVE   HOME  AND   DEVELOPMENT. 

The  Karakul  sheep  takes  its  name  from  Kara  Kul  (black 
lake),  a  village  in  the  eastern  part  of  Bokhara,  a  Province 
in  Central  Asia.  This  Province,  which  is  a  protectorate  of 
the  Russian  Empire,  comprises  about  85,000  square  miles. 

A  large  part  of  the  area  has  an  elevation  of  about  8,000 
feet.  About  one-tenth  of  the  country  is  used  for  crop  rais- 
ing by  the  aid  of  irrigation.  In  all  parts  of  Bokhara  the 
summers  are  very  hot  and  dry.  In  the  lowlands  winter 
temperatures  of  20°  F.  are  common,  while  the  highlands, 
where  sheep  are  more  numerous,  have  still  lower  tempera- 
tures and  a  longer  winter  season.  The  best  feed  occurs  from 
the  middle  of  March  until  the  middle  of  May,  after  which 
vegetation  rapidly  dries  up.  The  areas  on  which  the  sheep 
run  in  winter  are  frequently  covered  with  snow  and  in  some 
years  sheep  losses  are  heavy.  In  more  recent  years,  and 
since  the  increase  in  values  of  lambskins  and  sheep,  some 
feed  is  stored  for  winter  use.  In  moving  from  place  to  place 
for  feed  and  water  the  flocks  travel  considerable  distances, 
rendering  it  impracticable  to  furnish  shelter  or  large  sup- 
plies of  feed. 


Karakul  Sheep.  253 

The  number  of  sheep  in  this  territory  is  estimated  at 
from  3,000,000  to  4,000,000,  and  the  annual  exports  of  Jamb- 
skins  are  known  to  average  about  1,500,000.  The  skins  are 
collected  by  dealers  and  traders,  most  of  them  to  be  resold 
at  the  annual  summer  fair  at  Nijni  Novgorod,  in  Kussia, 
272  miles  by  rail  east  from  Moscow.  About  166  skins  are 
packed  into  a  bale  and  ordinarily  not  assorted  for  export 
to  various  countries  until  after  becoming  the  property  of  the 
dealers,  largely  Germans  from  Leipzig,  who  purchase  them 
at  Nijni  Novgorod.  In  Leipzig  the  skins  are  sorted  into 
uniform  lots  for  export  to  various  parts  and  a  few  are  also 
dyed,  though  as  a  rule  the  dyeing  is  not  done  imtil  the  skins 
reach  the  firm  by  which  they  are  to  be  made  up  for  wearing 
apparel. 

The  increasing  popularity  of  Persian  lamb  fur  in  various 
countries  caused  a  steady  advance  in  prices  of  raw  sMns. 
In  New  York  imported  dyed  skins  of  the  first  class  sell  in 
small  lots  at  from  $12  to  $20  each,  though  there  are  many 
skins  imported  which  command  as  low  as  $3.  There  is  no 
duty  upon  undressed  skins,  while  those  not  advanced  fur- 
ther than  dyeing  pay  30  per  cent  duty.  Skins  of  prema- 
turely bom  lambs  vary  in  value  from  25  cents  to  $9.  The 
average  wholesale  value  of  all  skins  sold  at  Nijni  Novgorod 
in  1913  was  $6.25. 

It  appears  that  the  foundation  of  the  present  fur-bearing 
sheep  was  the  early  native  Arabi.  The  blood  of  the  Arabi  has 
been  disseminated  and  in  combination  with  that  of  the  black 
Danadar  produced  the  sheep  kept  in  the  vicinity  of  the  vil- 
lage from  which  the  Karakul  derived  its  name.  With  the 
rapid  rise  in  values  beginning  in  1895  there  was  incentive  to 
increase  the  size  of  flocks  by  purchase  of  ewes  available  from 
surrounding  territory  but  low  in  fur  quality.  The  offspring 
of  such  ewes,  by  rams  from  the  older  flocks,  had  marketable 
skins.  With  no  reservations  of  select  animals  for  raising 
rams,  and  with  the  general  custom  of  killing  the  ram  lambs 
while  retaining  the  ewes,  the  value  of  the  sires  seriously 
declined.  It  has  been  stated  that  the  fur  quality  of  the  Bok- 
haran  flocks  was  in  danger  of  being  lost.  Steady  high  values 
for  skins  prompted  an  effort  toward  preservation  of  the  better 
stock  and  in  some  degree  arrested  deterioration.  It  would 
seem,  however,  that  with  a  system  of  matings  whereby  the 
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sire  and  dam  of  each  lamb  are  known,  and  careful  stud/ 
made  and  records  kept  of  each  lamb  so  bred,  the  qualities 
may  be  fixed  and  enhanced,  as  has  been  done  with  many  other 
characters  of  sheep. 

The  Karakul  sheep  of  Bokhara  that  yield  the  Persian  lamb 
fur  can  be  said  to  represent  a  type,  although  those  Euro- 
peans who  have  studied  them  state  that  there  is  considerable 
variation  within  flocks  as  well  as  within  lots  of  skins  sent 
to  market.  The  use  of  single  rams  and  recording  of  parent- 
age of  lambs  raised  is  practiced  very  little  if  at  all.  There 
are  no  books  of  record.  It  may,  therefore,  not  be  technically 
correct  to  speak  of  these  sheep  as  a  breed  in  the  sense  of  tiie 
best  use  of  the  word.  However,  in  the  appearance  of  the 
lambs'  coats  these  sheep  have  a  character  of  value  not  found 
in  other  sheep  and  which  they  transmit  to  their  oflfspring/ 
In  the  lack  of  a  term  to  fit  accurately  the  Karakuls  it  will  not 
be  amiss  to  refer  to  them  as  a  breed,  using  the  word  in  a  lib- 
eral sense. 

APPEARANCE  AND  CHARACTERISTICS. 

The  Karakul  is  a  sheep  of  medium  size,  with  black  face 
and  legs,  and  a  long,  coarse  fleece  of  some  shade  of  gray. 
The  rams  are  horned  and  the  ewes  polled,  though  occasion- 
ally polled  rams  and  honied  ewes  occur.  The  body  of  the 
Karakul  has  not  a  close  resemblance  to  that  of  any  of  the 
breeds  well  known  in  America.  It  has  the  narrow  back  and 
flat  sides  common  to  sheep  not  bred  for  meat  production.  A 
depression  back  of  the  shoulders  and  a  high  loin  are  usually 
present.  The  rump  is  of  itself  quite  drooping,  and  a  very 
distinctive  character  is  the  shape  and  size  of  the  tail.  This 
is  not  the  long  tail  of  the  European  breeds,  neither  can  the 
Karakul  be  said  to  belong  to  the  f  at-rumped  class  common 
in  Asiatic  countries.  It  is  described  as  "  broad-tailed.'*  Be- 
ing quite  short  and  very  broad  next  to  the  body,  fat  accumu- 
lates in  tliis  part  and  forms  a  triangular  development  that 
may  weigh  5  or  6  pounds,  extending  toward  the  hocks.  The 
lower  part  of  the  tail  is  frequently  sharply  curved.  This 
broad-tailed  feature  is  only  slightly  developed  in  the  lambs 
at  birth,  becoming  pronounced  in  mature  animals.  Other 
peculiar  features  are  shown  in  the  head.  The  face  is  narrow 
and  decidedly  Roman-nosed.    The  ears  are  small,  pendulous, 
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and  set  somewhat  low.  The  fleece  is  from  6  to  10  inches 
long,  decidedly  coarse,  and  at  the  outer  ends  lying  in  sepa- 
rate small  locks.     (See  Pis.  XLIX  and  L.) 

In  some  specimens  of  the  breed  there  is  a  noticeable  amount 
of  finer  and  softer  wool  near  the  skin.  This  undercoat  is  not 
desired  in  breeding  animals,  as  it  is  stated  that  the  lambs 
having  the  best  curl  and  luster  come  from  parents  having  the 
least  fine  wool.  Karakul  fleeces  are  commonly  sold  as  carpet 
wool.  A  pronounced  glossiness  of  the  hair  of  the  face  and 
legs  and  evidence  of  curls  on  these  parts  are  regarded  as  indi- 
cations of  ability  to  produce  lambs  with  skins  of  good  luster 
and  curled  all  over. 

The  Karakul,  as  a  result  of  its  environment,  is  adapted  to 
areas  of  extreme  temperatures  and  limited  rainfall.  Lambs 
dropped  in  Maryland  in  August  have  shown  marked  thrift 
and  a  rapid  growth  which  is  less  marked  after  three  months. 
This  is  not  surpsising  when  it  is  considered  that  the  average 
mature  weight  is  not  much  above  100  pounds  for  ewes.  Re- 
ports from  Texas  parties  who  have  raised  imported,  native- 
born,  and  grade  Karakuls  state  that  they  were  better  able  to 
resist  cold  and  storms  than  sheep  of  other  breeds.  The  con- 
formation of  the  Karakul  does  not  commend  him  as  a  mutton 
producer.  While  the  hardiness  of  the  mature  stock  and  the 
size  of  the  lambs  are  desirable  qualities,  the  use  of  Karakul 
blood  to  impress  them  upon  a  flock  bred  for  mutton  would 
sacrifice  a  good  deal  of  the  desired  conformation  and  would 
not  be  advisable  under  conditions  affording  reasonable  feed 
and  care.  In  flocks  of  mutton  type  which  must  necessarily 
be  kept  upon  range  subject  to  extreme  conditions,  careful  use 
of  Karakul  blood  might  give  results  of  value  apart  from  con- 
sideration of  the  fur  value. 

KARAKULS  IN  OTHER  COUNTRIES. 

There  would  seem  to  be  an  opportunity  for  careful  and 
experienced  breeders  in  other  countries  having  conditions 
suitable  to  the  Karakul  sheep  to  improve  the  breed  greatly 
and  to  establish  the  Persian  lamb  fur-producing  industry  in 
their  localities.  The  possibilities  of  large  profits  from 
breeding  fur-bearing  sheep  has,  in  fact,  resulted  in  active 
efforts  to  establish  the  industrv  in  several  oth^  countries. 
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Despite  the  diflSculties  of  securing  possession  of  good  sheep 
and  of  removing  them  from  Bokhara,  considerable  numbers 
have  reached  distant  parts  of  the  world.  From  1907  to  1910 
annual  exportations  averaged  1,577  head  to  Asiatic  Russia, 
418  to  European  Russia,  and  221  to  western  countries;  some 
of  those  enumerated  as  going  to  Russia  reached  other 
countries.  Flocks  of  Karakuls  have  been  established  in 
European  Russia,  Roumania,  Germany,  Austria,  Hungary, 
Argentina,  German  West  Africa,  British  South  Africa,  Scot- 
land, Canada,  and  the  United  States. 

Though  no  detailed  records  of  results  are  available,  it  is 
claimed  that  good  skins  have  been  produced  by  Karakul 
sheep  and  their  descendants  of  unmixed  breeding  in  all  of 
these  coimtries.  In  South  Africa  attention  appears  to  have 
been  centered  less  upon  fur  production  than  upon  the  value 
of  Karakul  blood  in  better  adapting  the  native  sheep  for 
"the  drought-ridden  districts  of  the  northwest  Cape."  In 
others  of  the  coimtries  named  the  sheep  have  been  largely 
used  in  breeding  experiments  planned  to  show  what  types 
of  sheep  already  at  hand  can  be  mated  with  Karakuls  with 
the  greatest  promise  of  producing  valuable  skins.  It  is  as 
yet  impossible  to  forecast  the  e;xtent  of  future  supplies  of 
skins  that  may  be  produced  outside  of  Asiatic  Russia. 

KARAKULS  IN  THE  UNITED  STATES. 

Only  three  lots  of  Karakul  sheep  have  reached  this  country. 
These  were  all  imported  by  Dr.  C.  C.  Young  and  comprise 
a  total  of  31  rams  and  23  ewes.  A  number  of  the  rams  hate 
never  been  satisfactorily  tested  as  to  their  ability  to  fflie 
lambs  with  valuable  skins,  and,  as  would  be  expected  even 
in  a  breed  of  fixed  type,  some  individuals  have  proved  to 
be  much  stronger  breeders  than  others.  A  number  of  the 
rams  together  with  some  of  their  descendants  have  been  sold 
to  persons  in  Prince  Edward  Island,  Canada,  and  for  a 
number  of  others  it  is  impossible  to  secure  definite  informa- 
tion as  to  the  number  of  their  progeny.  So  far  as  can  be 
ascertained,  the  imported  animals  and  the  descendants  now 
in  this  country  are  in  the  hands  of  8  or  9  persons  in  the 
States  of  Texas,  Kansas,  and  New  York,  who  reported  in 
May,  1914,  a  total  ownership  of  33  rams  and  about  30  ewes. 
The  rams  have  been  largely  used  upon  long- wool  ewes,  and 
there  are  over  1,000  head  of  half  and  three-quarters  Karakul 
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ewes  and  rams  in  this  country.  With  further  crossing  these 
ewes  should  prove  valuable  as  producers  of  fur-bearing 
lambs,  and  at  some  later  time,  of  breeding  rams.  The  pres- 
ent value  of  the  grade  Karakul  rams  from  the  standpoint 
of  fur  production  can  safely  be  ignored. 

Owing  to  the  wide  demand  for  the  small  number  of 
Karakul  rams  available,  very  high  prices  are  asked.  In  the 
cases  of  rams  found  to  be  strongly  prepotent  in  the  trans- 
mission of  fur  qualities  the  high  prices  can  be  easily  returned 
in  the  value  of  the  offspring.  The  probability  of  such  pre- 
potency in  imported  males  or  descendants  of  imported  stock 
is  not  sufficient  to  warrant  very  high  prices  for  rams  of 
untested  breeding  qualities. 

Under  common  farm  conditions  Karakuls  and  grade 
Karakuls  have  proved  healthy  and  vigorous,  though  there 
are  indications  that  moist  sections  and  low  altitudes  may, 
directly  or  indirectly,  cause  losses  in  both  lambs  and  mature 
sheep.  Although  climate  would  seem  to  have  no  direct  effect 
upon  the  character  of  the  skin  of  a  newly  bom  lamb,  persons 
proposing  to  breed  Karakuls  should  exercise  caution  in  the 
selection  of  a  location. 

BREEDING  METHODS  WITH  KARAKULS. 

USE    OF    KARAKUL   RAMS    WFTH   EWES   OF    COMMON    BREEDS. 

The  number  of  Karakul  rams  imported  into  the  United 
States  has  been  considerably  in  excess  of  the  number  of 
ewes.  Much  reliance  has  been  placed  upon  the  prospect  of 
securing  valuable  skins  from  lambs  sired  by  Karakul  rams 
and  out  of  ewes  of  other  breeds.  Ewes  of  the  longer  and 
coarser-wooled  breeds  have  appeared  most  likely  to  be  of 
value  in  such  crossing.  While  some  skins  of  value  have  been 
secured  from  first-cross  lambs,  the  advantage  of  as  much  as 
possible  of  Karakul  blood  in  the  dam  is  apparent.  Black- 
Faced  Highland  ewes  are  reported  as  having  furnished  a 
useful  cross,  though  no  ewes  of  this  breed  were  used  in  our 
experiment.  Cotswold  and  Lincoln  ewes  have  been  more 
largely  used. 

Of  eight  skins  taken  from  lambs  produced  by  Cotswold 
ewes  to  the  service  of  Karakul  rams,  three  were  valued  at  $1 
in  the  raw  state,  although  all  were  black  and  had  consider- 
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able  curl.  The  same  statement  can  be  made  of  practically 
all  first-cross  lambs  from  Karakul  sires.  A  skin  may  be 
black  and  have  curls  and  yet  have  little  value  because  of  the 
lack  of  luster  and  the  poor  style  of  curl. 

Six  skins  ^ere  procured  from  lambs  produced  by  Cheviot 
ewes  to  the  service  of  Karakul  sires.  One  of  these  was 
valued  in  the  raw  state  at  $3  and  another  at  $1.  (See 
PI.  XL\T[I.) 

Of  five  skins  from  lambs  of  Merino  ewes  and  Karakul 
sires,  none  had  suflScient  fur  value  to  repay  the  charge  of  50 
cents  per  skin  for  dyeing.  These  skins  were  particularly 
poor  in  luster  and  the  character  of  curl  was  still  poorer 
than  in  the  other  crosses.     (See  PL  XL VIII.) 

The  sire  of  most  of  the  lambs  referrecl  to  above  was  a 
particularly  good  individual,  though  he  had  never  been 
used  sufficiently  upon  Karakul  ewes  to  afford  a  measure  of 
his  ability  to  sire  lambs  with  valuable  skins.  The  poor  re- 
sults obtained  by  using  Cheviot  and  Merino  ewes  would 
make  it  appear  that  none  of  the  fine  or  medium  wooled 
breeds  are  likely  to  have  much  value  in  the  production  of 
fur-bearing  lambs.  Though  still  inferior,  the  distribution 
and  style  of  curl  upon  the  skins  of  lambs  from  Cotswold 
ewes  was  superior  to  that  in  the  other  two  crosses  as  well  as 
in  the  Barbados  cross  discussed  later. 

From  the  service  of  the  best  of  the  two  rams  used  in  the 
first  crosses,  59  lambs  were  obtained  from  Barbados  ewes. 
The  Barbados  has  a  short,  rather  stiff,  and  hairy  coat,  and 
it  was  thought  might  afford  a  satisfactory  means  of  utiliz- 
ing the  Karakul  rams.  From  these  59  cross-bred  Karakul- 
Barbados  lambs,  33  ewes  were  raised.  None  of  the  skins 
from  the  remainder  of  the  lambs  had  any  fur  value.  Some 
skins  devoid  of  curl  had  a  pronounced  luster,  but  in  none 
was  the  curl  a  close  approach  to  what  the  trade  demands 
even  in  the  lower  grades  of  skins. 

HALF-BRED  KARAKUL  EWES  AS  PRODUCERS  OF  FUR  LAMBS. 

Even  though  the  lambs  of  the  first  cross  from  Karakul 
sires  should  not  themselves  yield  valuable  fur,  they  may  be 
expected  to  have  extra  value  as  breeders.  In  the  spring  of 
1913,  15  half-bred  Karakul-Barbados  yearling  ewes  were 
bred  to  a  second  imported  Karakul  ram.    These  ewes  pro- 
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duced  18  lambs  in  the  following  August,  of  which  7  ram 
lambs  and  1  ewe  lamb  were  killed  and  their  skins,  after 
dressing,  ranged  in  value  from  50  cents  to  $10  (basis  of 
October,  1913,  prices),  averaging  $4.70  each.  In  the  spring 
of  1914  the  same  lot  of  Karakul-Barbados  ewes  produced 
25  lambs  sired  by  a  third  imported  Karakul  ram.  There  is, 
apparently,  considerable  variation  in  the  prepotency  of  indi- 
vidual Karakul  rams,  as  the  second  lot  of  lambs  of  three- 
quarters  Karakul  blood  were  much  inferior  to  the  first  lot 
from  the  same  ewes.  Feed  and  condition  of  the  ewe  may  be 
factors  in  controlling  the  character  of  the  lamb's  skin,  but 
although  the  ewes  were  bred  quite  soon  after  their  first  lamb- 
ing their  condition  or  treatment  could  hardly  be  held  to 
explain  the  difference  in  appearance  of  the  lambs  of  the 
first  and  second  crops.  Nine  rams  and  1  ewe  of  the  1914  lot 
of  three-quarters  Karakul  and  one-quarter  Barbados  lambs 
were  killed.  Of  these  10  skins,  the  2  best  ones  were  valued  at 
$1  and  $3.  A  group  of  the  ewe  lambs  having  three-quarters 
Karakul  blood  are  shown  in  Plate  L.  A  few  of  them  had 
skins  somewhat  superior  to  those  of  the  male  lambs  killed. 
These  ewes  were  to  have  been  mated  in  the  spring  of  1915, 
but  were  destroyed  in  the  burning  of  the  sheep  bam  on 
March  31. 

In  the  spring  of  1914  a  half-blood  Karakul-Cotswold  ewe 
dropped  a  lamb  of  three-quarters  Karakul  blood,  the  skin 
of  which  was  valued  at  $4.     (PI.  XLIV.) 

It  is  altogether  reasonable  to  expect  a  flock  of  ewes  well 
graded  up  by  use  of  successive  Karakul  sires  to  prove  satis- 
factory as  producers  of  marketable  skins. 

A  Texas  l)reeder  who  has  used  Karakul  rams  upon  Lincoln 
ewes,  in  1014  had  225  half  Karakul  ewes  which  had  been 
bred  to  Karakul  rams.  Twenty  skins  from  lambs  of  half 
and  three-quarters  Karakul  blood  were  valued  by  a  New 
York  firm  in  May,  1914,  at  an  average  of  $4.25,  1  being 
then  valued  at  $7  and  7  at  $5  and  over.  In  1915,  23  skins 
were  taken  from  three-quarters-bred  rams  that  died  at  birth 
or  could  not  be  reared.  This  lot  was  appraised  at  an  aver- 
age of  $3.25  each  on  the  basis  of  the  1915  market.  Five  of 
the  lot  were  each  worth  $5  or  over,  and  3  below  $2.  Photo- 
graphs of  some  of  these  skins  are  reproduced  in  Plates  XLI 
and  XLVI. 
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BREEDING  FROM  HAIiF-BRED  KARAKUIj  RAMS. 

Since  information  has  been  distributed  as  to  the  apparent 
possibilities  of  producing  Karakul  lambs  in  the  United 
States,  considerable  interest  has  been  shown  in  the  use  of 
rams  having  only  half  Karakul  blood.  This  interest  has  in 
some  cases  been  stimulated  by  owners  of  such  stock.  The 
scarcity  and  high  values  of  imported  animals  or  of  rams 
descended  from  imported  rams  and  ewes  is  prohibitive  to 
most  persons.  Because  the  half-blood  ram  has  a  fleece  of 
dark  color  and  with  noticeable  curl,  or  waviness  when  older, 
he  appears  to  the  novice  as  suitable  for  use  in  breeding. 

Reports  have  also  appeared  stating  that  the  offspring  of 
such  rams  bred  to  long- wool  ewes  had  fleeces  that  were  black 
and  curly.  Such  statements  are  technically  correct  but  dan- 
gerously misleading.  A  lamb's  covering  may  be  black  in 
color  and  also  curly,  and  yet  be  of  no  value  whatever  to  the 
furrier.  It  is  the  character  of  the  curl  and  the  luster  with  the 
blackness  that  gives  fur  value.  This  is  brought  out  in  the 
illustrations  of  this  article. 

In  April,  1914,  there  were  produced  in  our  own  experiments 
4  lambs  sired  by  a  ram  of  one-half  Karakul  and  one-half  Bar- 
bados blood,  from  ewes  of  the  same  cross  and  having  the  same 
sire  as  the  ram.  The  lambs  were  all  of  the  same  general  ap- 
pearance as  the  direct  offspring  of  the  Karakul  ram  and  Bar- 
bados ewes  and  none  had  value  for  fur  purposes.  In  the 
spring  of  1914,  a  three-quarters  Karakul  and  one-quarter  Bar- 
bados ram  was  bred  to  7  ewes,  producing  10  lambs.  This  ram 
when  young  showed  fur  qualities  above  those  of  the  ewe  lamb 
of  the  same  crop  and  the  skin  of  which  was  valued  in  New 
York  at  $10  (PI.  XL).  The  ewes  bred  to  him  were  of  the 
first  Karakul-Barbados  cross.  One  of  them  had  previously 
been  bred  to  a  Karakul  ram  and  produced  a  skin  valued  at 
$7.50.  Another  had  produced  a  lamb  whose  sldn  was  of  no 
value,  while  the  other  5  had  not  produced  lambs.  None  of  the 
10  lambs  of  this  cross,  which  were  theoretically  of  five-eighths 
Karakul  blood,  had  skins  of  value.  Not  much  was  expected 
aside  from  further  evidence  as  to  the  possible  breeding  value 
of  rams  having  only  1  or  2  crosses  of  the  blood  of  the  breed 
having  the  qualities  desired.     A  ram  ha\dng  one-half  Kara- 
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kul  blood  will  add  to  a  flock  an  infusion  of  the  body  features 
which  this  breed  shows  and  will  in  a  small  measure  and  at  low 
cost  improve  a  flock  that  is  to  be  later  bred  up  for  fur  produc- 
tion. There  is  no  prospect  of  securing  marketable  skins  by 
breeding  half-bred  rams  to  ewes  of  any  class. 

TIME  AND  METHOD  OF  REMOVING  SKINS. 

It  is  very  important  that  lambs  should  be  killed  at  the 
right  age  in  order  to  give  the  skins  their  maximum  value. 
Skins  of  prematurely  born  lambs  have  a  peculiar  gloss  and 
softness,  which  does  not,  however,  have  a  value  above  that 
of  a  good  skin  born  at  the  normal  time.  The  current  idea 
that  Persian  lamb  fur  is  secured  from  lambs  removed  from 
ewes  prior  to  the  time  of  natural  birth  is  erroneous. 

Our  observations  show  that  the  value  of  the  skins  may 
often  be  gi-eatly  lessened  by  allowing  the  lambs  to  reach  too 
great  an  age.  The  extra  weight  of  the  skin  from  a  lamb  that 
has  reached  an  age  of  5  days  will  seriously  lower  the  value. 
Occasionally  a  skin  will  improve  in  luster  during  the  first 
few  days  after  birth.  Daily  observations  upon  the  condi- 
tion of  the  skin  were  recorded  for  each  lamb  of  the  1914  crop 
from  birth  until  the  skin  began  to  deteriorate  in  fur  value. 
Although  none  gf  these  three-quarters  Karakul  lambs  had 
skins  of  high  value,  the  changes  due  to  age  may  be  con- 
sidered as  fairly  representative  of  those  occurring  in  lambs 
producing  fur  of  good  quality.  In  no  case  was  it  found  that 
the  character  of  the  curl  improved  after  birth.  In  most 
cases  the  curl  retained  its  original  closeness  until  the  third 
day,  and  in  about  one-half  of  the  skins  it  had  begun  to  open 
on  the  fifth  day,  while  at  the  ninth  day  it  had  opened  con- 
siderably. The  luster  improved  in  most  cases  up  to  the 
fifth  day,  the  change  being  most  marked  in  skins  having  a 
poor  luster  at  birth.  It  appears  that  while  some  skins  may 
be  improved  in  luster  by  being  left  imtil  5  days  old,  there 
is  nothing  gained  in  character  of  curl.  In  fact,  after  the 
third  day  there  is  a  strong  probability  of  a  deterioration  in 
the  curl. 

The  method  of  removal  and  treatment  of  the  lambskins 
should  be  as  follows:  Cut  a  straight  line  down  the  belly, 
and  also  cut  down  on  the  inside  of  the  legs  to  meet  the  center 
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line.  Do  not  cut  oflf  any  part  of  the  skin ;  leave  on  the  ears, 
nose,  and  tail  to  the  tip.  Be  careful  not  to  make  unnecessary 
cuts.  Stretch  the  skin  evenly  on  a  board,  fur  side  down^ 
and  dry  in  a  cool  place.  Do  not  salt  the  skin  or  double  it 
up  for  shipment  purposes.  The  principal  object  is  to  avoid 
cracking  the  skin.  See  that  it  is  properly  shaped  when 
nailed  down  to  the  board  and  thoroughly  dried  before  ship- 
ping. The  skin  should  not  be  sun  dried.  In  packing  a 
number  of  skins  the  first  one  should  be  laid  with  the  flesh 
side  downward.  The  second  should  have  the  fur  side  down- 
ward. The  next  should  be  placed  like  the  first,  and  so  on. 
This  prevents  the  flesh  sides  from  lying  in  contact  with 
the  fur. 


RECENT  GRASSHOPPER  OUTBREAKS  AND  LATEST 
METHODS  OF  CONTROLLING  THEM. 

(Pis.  LI-LVI.) 

By  F.  M.  Webster,* 

In  Charge  of  Cereal  and  Forage  Insect  Investigational 

Bureau  of  Entomology, 

IN  this  country  there  is  ample  evidence  that  grasshoppers 
attacked  the  grainfields  of  the  Indians  before  the  com- 
ing of  the  white  man.  It  is  certain  that  as  early  as  the 
beginning  of  the  eighteenth  century  these  pests  were  numer- 
ous and  voracious  in  the  newly  settled  portions  of  the  coun- 
try, notably  in  New  England,  some  parts  of  which  were 
literally  overrun  with  them.  As  the  tide  of  immigration 
and  settlement  extended  from  the  east  westward  the  pioneer 
farmer  on  newly  reclaimed  lands  has  frequently  suffered 
severe,  and  in  many  cases  disastrous,  losses  of  his  crops  on 
account  of  the  inroads  that  these  devastating  hordes  have 
made  upon  them.  Thus  those  most  frequently  subjected  to 
these  invasions  often  have  been  financially  the  least  able  to 
withstand  the  resulting  losses.  Both  in  foreign  countries 
and  in  America  the  discovery  of  effective  methods  of  con- 
trolling these  outbreaks  has  been  an  important  agricultural 
problem. 

The  species  of  grasshoppers  most  commonly  destructive 
in  the  United  States  are  limited  to  7  or  8  in  number.  (See 
PL  LI,  figs.  1  to  12.)  These  are  the  differential  grasshopper, 
the  two-striped  grasshopper,  the  Carolina  grasshopper,  the 
lesser  migratory  giasshopper,  the  pellucid  grasshopper,  the 
nonmigratory  red-legged  grasshopper,  the  California  dev- 
astating grasshopper,  and  the  lubber  grasshopper.  (PL 
LII,  fig.  1.)  The  destructive  grasshoppers  in  Central  Amer- 
ica and  the  West  Indies  occur  in  destructive,  ruinous  num- 
bers only  in  Florida  and  along  the  Mexican  border,  and  as  no 
investigations  of  these  have  yet  been  made,  they  are  not 
included  among  those  considered  in  this  paper. 

1  Shortly  after  preparing  this  paper  for  the  Yearbook,  and  following  a  very 
brief  illness,  Prof.  Webster  died,  January  3,  1916.  He  was  one  of  the  best 
known  of  the  older  group  of  economic  entomologists  and  held  a  high  place 
among  those  responsible  for  the  present  high  standing  of  American  economic 
entomology. — Editor. 
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At  the  present  time  in  the  United  States  there  are  three 
principal  control  methods  that  have  been  found  of  practical 
value:  (1)  The  destruction  of  the  eggs;  (2)  catching  the 
insects  in  the  field;  (3)  the  use  of  poisoned  baits. 

The  first  method  is  effective  where  its  use  is  practicable,  but 
unfortunately  local  conditions  do  not  always  permit  of  this. 
Before  laying  her  eggs  the  female  makes  a  small  hole  or 
cell  in  the  ground  for  their  reception  (fig,  7).  For  this 
purpose  it  is  necessary  that  the  soil  be  more  or  less  moist 
and  penetrable.  In  such  places  the  greatest  number  of 
eggs  are  to  be  found,  and  from  them  the  insects  spread  to 
and  overrun  adjacent  fields.  In  the  Merrimac  and  Con- 
necticut Valleys,  in  New  England,  the  required  soil  condi- 
tions are  found  in  the  meildows  of  the  farmers  located  in 


Vir..  ".--Mrthtid  a(  cgs-tayinB  by  two-Ftrlpcd  Rrasa hoppers. 

the  river  bottoms ;  in  Vermont  tliey  are  to  be  found  in  the 
piistui-es  and  meadows  at  considerable  elevations  among  the 
hills.  In  Florida  the  most  destructive  outbreaks  occur  in 
reclaimed  swani|)  land,  like  the  Everglades,  where  the  eggs 
are  placed  in  the  ditch  banks  or  along  the  margin  of  drain- 
ago  ditches  and  canals.  In  some  sections  of  the  West  the 
ditch  banks,  irrigation  canals,  and  check  ridges  in  the  alfalfa 
fields  become  so  sim  dried  and  baked  at  the  time  the  grasshop- 
pers aie  most  largely  engaged  in  laying  their  eggs  that  it  is 
impossible  for  them  to  make  the  necessary  excavations.  In 
these  cases  they  almost  invariably  place  their  eggs  down 
among  the  crowns  of  the  alfalfa  plants,  from  a  few  hun- 
dred to  2,000  in  a  single  crown.  It  will  be  noted  that  in 
many  of  these  localities,  such  as  the  shallow   arroyos  of 
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1,2.  Feiii.ile  and  malo,  the  differential  grasshopper,  Jf«tonopZi«diJf(rrcw/iaZw.  3,4.  Female 
and  \\\A\\  the  two-striped  grasshopper,  Melanoplus  bivUtatus.  5,6.  Female  and  male, 
theCvin^lina  pra.>>shoppcr,  Jjiesostiira  Carolina.  7,8.  Female  and  male,  the  lesser  migra- 
tory giasshonpor.  Mi  Imioplus  atlanis.  9.  Female,  the  pellucid  grasshopper,  Camnula  p€U 
India.  10,  il.  1 »  male  and  male,  the  nonmigratory,  rcd-leggea  grasshopper,  Mclanoplua 
fan  ur-nibru  m.    U.  Male,  the  California  devastating  grasshopper,  Jlclanoplus  devastator. 


Some  of  the  More  Common  Destructive  Grasshoppers  of  the  United 

States 


FiQ.  l.~LUBBEH  Grasshopper,  Dictvophobos  reticulatus. 


Yoa-bosk  U.  S.  Dtpl.  of  Airkultu 


Fig.  1  —A  CnowN  of  an  Alfalfa  Plant 
Showing  the  Eqqs  and  Egg  Pods  De- 
posited Therein  by  Grasshoppers. 


FiQ.  2,— Here  the  Eoqs  Were  Deposited  Alonq  These  Arroyos. 


Fig.  1  .—Grasshopper  Egos  Laid  in  Waste,  Unc 

isaLiuppcta  iiiiErJiBlrom  IheM  Lands,  nttackinB  and  destroying  adjae 


FiQ,  3.-1*    Combination   i 
Wheelo  in  a  Manner  t 
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New  Mexico  and  Arizona  and  the  waste  lands  of  Idaho, 
Washington,  and  other  Northwestern  States,  disking,  shal- 
low  plowing,  and  harrowing  in  fall  or  early  winter  as  a 
means  of  destroying  the  eggs  are  impracticable  on  a  suffi- 
ciently large  scale  to  be  worth  while.  Attempts  to  reach 
the  eggs  by  handwork,  such  as  digging  up  the  soil,  are  of 
use  only  in  gardens  or  on  truck  farms.  Over  a  large  por- 
tion of  country,  therefore,  the  destruction  of  eggs  is  out  of 
the  question,  and  this  method  offers  only  partial  relief 
against  the  most  serious  attacks  of  the  pest. 

The  second  method  consists  of  various  mechanical  devices 
for  the  collection  of  grasshoppers  from  infested  fields  and 
uncultivated  areas.  Some  of  the  oldest  of  these  are  known 
as  "  hopperdozers "  and  vary  from  a  galvanized-iron  pan, 


Fig.  8. — Galvanized-iron  hopperdozer.  Runners  of  old  wagon  tire  are  placed 
at  each  end  (a,  5),  and  another  In  the  center  (c)  Is  turned  over  in  the  front 
and  back  to  strengthen  the  pan  at  these  points. 

mounted  on  runners  made  of  old  wagon  tires,  containing 
water  with  a  film  of  kerosene  floating  on  the  surface,  into 
which  the  insects  either  hop  or,  striking  the  back  of  the  pan, 
are  thrown  downward  and  are  killed  by  contact  with  the 
kerosene,  to  a  less  expensive  but  perhaps  less  durable  con- 
trivance. Five  hundred  bushels  were  collected  in  the  Merri- 
mac  Valley,  N.  H.,  by  the  galvanized-iron  pan,  as  shown 
in  figure  8.  Plate  LV,  figure,  3  shows  an  enlarged  modifica- 
tion of  one  of  these  so-called  hopperdozers  made  use  of  in 
California  in  1912,  where  about  300  bushels  of  grasshop- 
pers were  collected  from  a  field  of  alfalfa  containing  about 
100  acres. 

Although  the  hopperdozer  will  destroy  great  numbers  of 
the  pests,  its  use  is  not  only  tedious  and  expensive  but  in- 
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adequate  to  protect  crops  even  where  the  greatest  and  most 
intelligent  efforts  are  put  forth.  As  one  farmer  expressed 
it,  "  For  each  individual  killed  it  appeared  as  though  an 
entire  family  came  to  the  funeral."  Other  objections  to 
the  hopperdozers  are  that  they  require  for  their  operation 
a  comparatively  level  surface  unobstructed  by  trees,  stumps, 
or  rocks,  and  the  impossibility  of  using  them  in  grain- 
fields  or  meadows  where  the  crop  has  reached  any  con- 
siderable height.  In  practice,  therefore,  their  use  is  largely 
restricted  to  pastures  and  waste  lands.  The  machines,  how- 
ever, should  be  employed  whenever  the  conditions  are  suit- 
able for  them.  Much  can  be  accomplished  by  their  use  in 
forestalling  an  invasion  of  the  grasshoppers,  as  they  are  often 
more  effective  before  the  insects  have  developed  their  wings 
and  migrated  long  distances  from  their  place  of  hatching. 

The  third  method  of  fighting  grasshoppers — the  poisoned 
baits — was  discovered  years  ago  when  poisoned  bran  bait 
came  into  use.  Later,  the  so-called  "  Criddle  mixture," 
named  after  Norman  Criddle,  of  Manitoba,  became  popular, 
Mr.  Criddle  noticed  that  grasshoppers  preferred  fresh 
horse  dung  to  any  form  of  vegetation;  that  in  the  field 
the  grasshoppers  made  for  it  from  all  directions.  After 
they  had  finished  with  the  dung  they  attacked  the  surround- 
ing crop.  It  was  also  learned  from  observations  that  grass- 
hoppers ate  readily  any  article  which  had  a  salty  taste. 
Salt,  therefore,  was  added  to  the  dung  to  make  it  even 
more  attractive.  The  selection  of  Paris  green  as  a  third 
ingredient  was  largely  a  matter  of  cost  and  convenience. 
A  mixture  made  up  of  100  parts  of  horse  droppings,  1  part 
of  Paris  green,  and  1  part  of  salt  found  favor,  particularly 
with  the  farmers  and  ranchmen  of  the  West.  It  was  mixed 
with  sufficient  water  to  make  a  thoroughly  moist  but  not 
sloppy  mash,  or  else  the  Paris  green  and  salt  were  put  in 
the  water  and  this  poured  over  the  droppings. 

Although  generally  regarded  as  a  great  improvement  on 
the  poisoned  bran  bait,  because  it  was  less  expensive  and  com- 
posed of  ingredients  that  were  frequently  more  easily  obtain- 
able, the  Criddle  mixture  did  not  prove  invariably  success- 
ful. Repeated  cases  of  failure  were  reported  in  the  use 
both  of  the  Criddle  mixture  and  the  poisoned  bran  bait. 
Thus,  in  spite  of  years  of  investigation,  the  farmer  was 
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still  without  a  defense  against  grasshopper  attack  upon 
which  he  could  depend  with  absolute  certainty. 

In  the  fall  of  1912  it  became  clear,  both  to  the  entomolo- 
gists of  the  Kansas  Agricultural  Experiment  Station  and 
to  the  assistants  connected  with  the  Cereal  and  Forage  Insect 
Investigations  of  the  United  States  Department  of  Agricul- 
ture that  a  serious  outbreak  of  the  pest  was  impending.  The 
experiment  station  entomologists  at  once  set  about  to  devise 
an  improvement  upon  the  poisoned  bran  bait  that  would  ren- 
der it  more  reliable  when  placed  in  the  hands  of  the  farmer 
for  use  in  his  fields.  It  was  at  this  time  that  the  discovery 
was  made  by  the  State  officials  that  the  adding  of  fruit,  such 
as  oranges  or  lemons,  to  this  bait  would  render  it  more  attrac- 
tive, and  hence  add  to  its  value.  A  grasshopper  campaign 
was  instituted  and  the  materials  were  furnished  by  the 
different  coimties  free  of  charge  to  the  farmers,  who  mixed 
the  bait  and  applied  it  imder  the  direction  of  the  State 
and  Federal  officers  above  mentioned.  This  work  covered 
an  area  of  about  12,000  square  miles  and  required  the  use 
of  upward  of  1,000  tons  of  wheat  bran  and  40  tons  of  Paris 
green.  The  formula  used  was  as  follows:  Wheat  bran,  25 
pounds;  Paris  green,  1  poimd;  cheap  molasses  or  sirup,  2 
quarts;  oranges  or  lemons,  3  fruits.  This  extensive  piece  of 
work  resulted  in  the  destruction  of  60  or  70  per  cen£  of  the 
giasshoppers,  sometimes  from  150  to  250  dead  grasshoppers 
being  found  in  a  square  foot  of  space.  But  even  with  this 
improved  poisoned  bran  bait  cases  of  failure  continued  to 
be  reported  from  farmers,  and  in  some  cases  even  when  the 
bait  was  prepared  and  applied  by  expert  entomologists. 

Clearly  there  was  something  wrong,  as  these  failures  could 
not  always  be  charged  to  those  making  the  application. 
For  this  reason  a  series  of  extended  field  experiments  was 
undertaken  covering  outbreaks  of  different  species  of  grass- 
hoppers in  Xew  England,  Florida,  New  Mexico,  the  Im- 
perial, San  Joaquin,  and  Sacramento  Valleys  in  California, 
in  Arizona,  and  in  Oregon,  care  being  taken  to  secure  as 
wide  a  variation  in  existing  conditions  as  possible.  (See 
ma]),  fi<r.  0.) 

In  the  Merrimac  Valley  the  area  treated  with  the  poi- 
soned baits  comprised  some  700  acres,  most  of  which  was 
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in  the  vicinity  of  Franklin,  N.  H,,  although  a  field  or 
two  were  treated  in  the  neighborhood  of  Concord.  Here 
the  Criddle  mixture  with  the  addition  of  fruits  was  found 
to  be  fully  as  effective  as  the  poisoned  bran  bait  and  less 
expensive,  though  more  difficult  to  mix  and  more  disagree- 
able to  handle.  This  last  fact  led  farmers  to  use  a  shingle 
or  paddle  for  its  distribution  in  the  fields.  When  this 
was  done  there  was  a  tendency  for  the  mixture  to  fall 
in  piles  or  bunches  and  the  results  were  correspondingly 
less  satisfactory.  When  spread  carefully  by  hand,  the 
hands  being  cased  in  cheap  rubber  gloves,  the  best  results 


Fin.  0, — Mop  Bbowlng  locallttra  ot  graiwliopper  CTperlnipntR  Id  1910. 

wei-e  obtained.  In  some  instances  fields  were  treated  in 
this  way  at  a  cost  of  GJ  cents  per  acre,  and  in  one  case,  in  a 
field  of  30  acres  that  wiis  disastrously  aiFccted  with  grass* 
hop]3ers,  the  pest  was  exterminated  at  a  cost  of  11  cents  per 
nei-e.  The  poisoned  bran  bait,  made  with  coarse-flaked  bran, 
was  found  c<iually  effective  but  rather  more  expensive  than 
the  Criddle  mixture,  the  cost  being  from  15  to  20  cents  per 
acre.  The  mixing,  however,  was  likely  tobe  more  thoroughly 
done.  The  application  was  less  unpleasant  and  for  reasons 
given  the  mixture  was  likely  to  be  more  generally  distributed 
in  the  field  nnd  consequently  more  effective.  The  land  in  the 
river  bottoms  being  practically  level,  the  bait  was  largely 
applied  by  single  individuals  sowing  it  from  the  end  of  a 
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buggy  or  light  wagon.  (51.  LVI,  fig.  3.)  Early  in  this 
experiment  it  was  determined  that  the  amount  of  fruit 
should  be  doubled,  that  is,  six  fruits  instead  of  three  being 
used  to  25  pounds  of  bran,  and  that  the  bait  must  be  applied 
in  the  very  early  morning.  Furthermore,  the  best  sweeten- 
ing substance  was  what  is  known  as  cattle  molasses — the 
refuse  sirup  from  the  sugar  factories  which  is  largely  used 
among  dairymen  in  rations  for  dairy  cows. 

The  general  results  in  the  Merrimac  Valley  demonstrated 
the  fact  that  though  grasshoppers  had  ravaged  this  country 
for  jiearly  a  century  they  might  be  practically  exterminated 
throughout  the  entire  valley.  At  the  close  of  the  season 
farmers  declared  that,  after  having  carried  out  experiments 
with  the  new  processes  in  cooperation  with  the  Federal  ento- 
mologists, they  had  no  further  fear  of  grasshopper  attacks. 

The  broken  and  hilly  nature  of  the  land  where  outbreaks 
occurred. in  Vermont  made  it  impossible  to  use  a  carriage 
or  wagon  in  sowing  the  bait.  The  work  was  therefore  done 
by  hand.  (PI.  LVI,  fig.  2.)  It  was  found  that  three  men 
sowing  the  bait,  as  they  would  grass  seed,  could  cover 
about  25  acres  per  hour.  Here,  too,  it  was  necessary  to 
double  the  amount  of  fruit  ordinarily  used  and  to  apply  the 
mixture  in  the  very  early  morning.  As  a  result  of  the  ex- 
periment, which  covered  about  four  counties,  the  grass- 
hoppers were  nearly  exterminated  over  an  area  where  the 
annual  loss  from  these  pests  for  the  last  three  years  has 
been  estimated  at  approximately  $200,000.  As  the  estimated 
loss  in  New  England  amounted  to  practically  half  a  million 
dollars,  it  will  be  observed  that  the  experiment  not  only 
demonstrated  the  efficiency  of  these  poisoned  baits  when 
properly  prepared  and  applied,  but  resulted  in  a  saving  of 
hundreds  of  thousands  of  dollars  to  farmers  themselves. 

As  there  seems  to  be  no  difference  in  effectiveness  between 
oranges  and  lemons,  it  was  left  to  the  farmer  to  choose  the 
less  expensive  of  the  two.  Decayed  fruit  was  not  desir- 
able, and  it  was  found  that  many  of  the  best  results  were 
obtained  if  the  fruit  was  added  in  the  early  morning  just 
before  the  application  was  made.  In  other  respects  the 
mixture  was  improved  by  being  mixed  the  day  before. 

Experiments  in  Florida  were  carried  out  under  radically 
different  conditions,  both  as  to  climate,  elevation,  and  rainfall. 
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The  fields  were  located  but  a  few  feet  above  sea  level  and 
a  different  species  of  grasshopper,  which  is  shown  in  Plate 
LII,  figure  1,  had  to  be  dealt  with.  This  particular  grass- 
hopper is  unable  to  fly  on  account  of  its  undeveloped  wings, 
and  is  popularly  known  as  the  "lubber."  It  lays  its  eggs 
by  preference  in  the  drier  portions  of  the  Everglades  and 
similar  lands,  such  as  the  banks  of  drainage  ditches,  and  is 
in  consequence  most  numerous  and  destructive  in  Florida 
on  recently  drained  land.  By  July,  1915,  the  grasshoppers 
had  already  eaten,  most  of  the  crops  in  St.  Lucie  County, 
where  the  experiments  were  conducted,  and  the  farmers 
were  so  badly  discouraged  that  many  of  them  were  on  the 
point  of  abandoning  their  lands.  One  land  company  offered 
a  prize  of  $1,000  to  anyone  who  would  devise  a  method  of 
controlling  the  pest.  Not  only  had  forage  and  truck  crops 
suffered  badly,  young  orange  trees  been  defoliated,  and 
vines  and  shrubs  about  the  houses  destroyed,  but  the  grass- 
hoppers were  actually  crawling  over  the  houses,  into  the 
windows  and  doors,  falling  into  the  water  supply,  and  be- 
coming in  other  ways  an  intolerable  nuisance. 

In  carrying  out  the  poisoned-bait  experiments  it  was  found 
impossible  to  secure  wheat  bran,  and,  consequently,  it  was 
necessary  to  substitute  ordinary  middlings.  As  a  result  the 
mass  became  so  sticky  when  moistened  that  it  was  difficult 
to  distribute  it  evenly.  Despite  this  fact,  however,  the  bait 
proved  thoroughly  successful.  Approximately  half  of  the 
grasshoppers,  which  came  from  all  directions  to  feed  upon 
it,  died  within  12  hours  and  almost  all  of  them  were  dead 
within  48  hours.  The  substitution  of  a  corresponding  bulk 
of  limes  for  lemons  and  oranges  did  not  lower  the  value  of 
the  mixture  in  the  least. 

On  a  semiarid  plateau  in  New  Mexico,  with  an  elevation  of 
6,500  feet,  the  poisoned  bait  proved  as  successful  as  in  New 
England  and  in  Florida.  It  was  noticed,  however,  that 
here  the  living  grasshoppers  devoured  those  which  were  first 
killed  by  the  poison  and  then  died  themselves  from  the 
effects.     This  fact  was  observed  also  in  California. 

The  experiments  carried  on  in  Arizona  are  especially 
interesting  because  of  the  light  thrown  upon  the  possible 
causes  of  previous  failures  with  poisoned  bran  bait.  In 
Arizona  the  formula  first  used  was  100  pounds  bran,  2  dozen 
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lemcms,  4  pounds  Paris  green.  To  this  it  had  been  intended 
to  add  2  quarts  of  molasses,  but  the  only  material  of  the 
sort  which  conld  be  obtained  was  ordinary  table  sirup,  2 
quarts  of  which  were  added  to  the  mixture.  The  first  ap- 
plication, made  in  an  alfalfa  field,  resulted  in  an  almost 
complete  failure,  not  more  than  10  per  cent  at  most  of  the 
grasshoppers  being  killed.  A  second  trial  in  the  same  field 
met  with  no  greater  success.  A  quantity  of  damaged  sor- 
ghum molasses  was  then  obtained  and  substituted  for  the  table 
sirup.  A  third  trial  of  the  bait  in  the  same  field  where  pre- 
vious experiments  were  carried  out  resulted  in  the  killing  of 
95  per  cent  of  the  grasshoppers. 

In  the  experiments  in  California  it  was  found  quite  im- 
portant to  si^read  the  bait  in  the  fields  at  a  time  when  the 
grasshoppers  were  both  hungry  and  in  search  of  moisture. 
In  arid  sections  the  heat  of  the  day  leaves  them  very  thirsty, 
and  if  they  find  well-moistened  bait  ready  for  them  in  the 
evening  as  they  are  about  to  ascend  the  plants  on  which  to 
feed  and  pass  the  night  they  are  practically  certain  to 
make  a  hearty  feast  of  it.  In  the  morning  they  have 
already  fed  upon  the  plants  before  they  descend  to  the 
ground,  and  in  consequence  the  bait  is  not  so  attractive.  For 
the  same  reason  the  poison  is  more  effective  when  no  other 
moisture  is  available  than  when  spread  on  ground  wet  from 
irrigation.  For  these  reasons,  in  the  San  Joaquin  Valley, 
Cal.,  where  the  area  under  treatment  exceeded  that  of  all 
other  experiments  combined  by  several  thousand  acres,  it 
was  found  that  the  best  time  for  application  of  the  poison 
was  at  or  about  4  o'clock  in  the  afternoon,  and  that  it  was 
necessary  to  use  4  gallons  of  water  to  each  25  pounds  of  bran, 
rendering  the  mixture  more  moist  than  in  the  more  humid 
regions.  It  was  also  found  that  where  it  was  obtainable 
more  easily  alfalfa  meal  could  be  substituted  for  wheat  bran 
with  equally  good  results  and  that  the  application  could  be 
made  much  more  rapidly  and  evenly  by  the  use  of  a  broadcast 
grain  seeder  placed  in  a  wagon,  precisely  as  if  grain  were 
to  be  broadcasted.  (PI.  LVI,  fig.  1.)  The  most  effective 
sirup  was  found  to  be  the  refuse  from  sugar  factories,  cost- 
ing 15  cents  per  gallon,  the  total  cost  of  the  poisoned  bait 
varying  from  20  to  25  cents  per  acre.  The  pulp  from  beet- 
sugar  factories  was  found  to  be  effective,  but  less  so  than 


272        Yearbook  of  the  DepartmerU  of  Agriculture. 

either  wheat  bran  or  alfalfa  meal.  The  results  obtained  in 
the  Imperial,  San  Joaquin,  and  Sacramento  Valleys,  as  well 
as  in  Oregon,  were  practically  the  same  as  in  the  other  States. 
Where  quick  action  is  necessary,  the  practicability  of  sub- 
stituting alfalfa  meal  for  wheat  bran  is  important,  as  fre- 
quently machines  for  grinding  the  alfalfa  into  meal  are 
found  on  large  ranches. 

The  small  farmer  who  is  called  upon  suddenly  to  pro- 
tect his  crop  may  apply  by  hand,  either  on  foot  or  from  a 
buggy  or  light  wagon,  the  Criddle  mixture  with  the  added 
fruit,  or  he  may  use  the  poisoned  bran  mixture  with  the  in- 
creased amount  of  fruit.  If  oranges  or  lemons  are  not 
obtainable  easily,  crushed  tomatoes  or  crushed  watermelons 
or  limes  equal  in  bulk  to  a  half  dozen  lemons  or  oranges 
may  be  substituted. 

The  main  points  brought  out  by  this  extensive  series  of 
experiments  are  that  the  poisoned  baits  are  effective  under 
all  climatic  conditions,  but  that  a  greater  amount  of  water 
must  be  used  in  the  bait  in  arid  and  semiarid  countries; 
that  the  molasses  or  sirup  should  be  of  the  cheapest  and 
most  easily  obtainable  sort,  but  that  brands  with  a  strong 
penetrating  odor,  such  as  sorghum  and  New  Orleans  mo- 
lasses, will  prove  much  more  satisfactory  than  those  made 
from  glucose.  The  application  should  be  made  in  the  early 
morning  in  the  more  humid  sections  of  the  country,  but  it 
will  be  more  effective  if  applied  in  late  afternoon  in  the  more 
arid  regions.  So  far  as  we  have  been  able  to  determine, 
these  baits  will  prove  effective  against  all  species  of  grass- 
hoppers attacking  crops  in  the  United  States. 


HOW  THE  DEPARTMENT  OF  AGRICULTURE  PRO- 
MOTES ORGANIZATION  IN  RURAL  LIFE. 

By  C.  W.  Thompson,  Specialist  in  Rural  Organization,  Office  of  Markets 

and  Rural  Organization. 

IN  nearly  every  bureau  or  office  of  the  Department  of  Agrir 
culture  the  work  undertaken  for  the  improvement  of 
farming  and  of  the  conditions  of  farm  life  has  to  deal  with, 
organized  activity  in  some  form. 

In  the  farming  processes,  from  the  first  stage  to  the  last, 
from  the  selection  of  the  seed  to  the  marketing  of  the  prod- 
uct, as  well  as  in  the  promotion  of  general  social  well-being 
in  farm  life,  organization  has  proved  its  value,  and  as  this 
fact  is  being  realized  more  and  more  fully,  organized  methods 
are  being  employed  in  increasing  measure. 

The  purpose  of  this  article  is  to  outline  briefly  the  ways  in 
which  the  advantages  of  organization  are  utilized  under  the 
various  projects  of  the  department  and  the  means  through 
which  improved  organization  is  promoted  and  encouraged. 

ORGANIZATION  OF  THE  INDIVIDUAL  FARM. 

Attention  is  first  called  to  that  part  of  the  department's 
work  which  is  concerned  chiefly  with  the  organization  of 
the  individual  farm.  Here  the  problems  center  around  the 
question  of  how  the  various  enterprises  of  a  farm  may  be 
selected  and  combined  so  as  to  yield  the  largest  net  labor 
income.  The  efforts  of  the  Office  of  Farm  Management  are 
especially  devoted  to  these  problems,  and  its  aim  is  to  deter- 
mine what  the  factors  are  that  promote  efficiency  in  farm 
organization  and  to  advise  farmers  in  regard  to  these  mat- 
ters. One  phase  of  this  work  is  illustrated  by  a  farm- 
management  survey  in  Chester  County,  Pa.  Tabulations 
were  made  for  this  county  with  a  view  to  finding  the  most 
profitable  percentage  of  crop  area  for  each  of  the  crops 
grown.  In  the  light  of  results  thus  obtained  a  cropping 
system  was  outlined  which  was  designed  to  produce  the 
greatest  profit  under  the  given  conditions,  the  system  being 
based  on  successful  local  experience.     Similarly,  a  proper 
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correlation  between  live-stock  enterprises  and  crop  enter- 
prises is  being  worked  out. 

While  the  Office  of  Farm  Management  endeavors  to 
determine  the  principles  governing  efficient  farm  organiza- 
tion, special  effort  also  is  being  made  by  the  department, 
through  the  Office  of  Extension  Work,  North  and  West,  in 
the  States  Relations  Service,  to  utilize  local  demonstrations 
as  a  means  of  teaching  the  importance  of  efficiency  factors 
in  farm  organization.  Groups  of  60  or  more  farmers  are 
•selected  in  various  localities,  their  business  is  analyzed,  and 
on  the  basis  of  the  results,  modifications  in  the  organization 
of  the  various  individual  farms  are  suggested.  This  ap- 
pears  to  be  most  satisfactorily  accomplished  by  segregating 
a  small  number  of  the  group  whose  net  income  is  consider- 
ably higher  than  the  average  and  using  these  farms  as  illus- 
trations in  pointing  out  the  factors  that  make  for  the  high- 
est efficiency.  Where  groups  of  farmers  desire  help  in  the 
organization  of  farm-management  clubs,  through  which 
farmers  may  associate  to  study  the  business  side  of  their 
farming,  the  Office  of  Extension  Work,  cooperating  with 
the  State  college,  is  prepared  to  give  active  field  assistance. 
The  Federal  office  has  appointed  24  State  farm-management 
demonstrators  (paid  partly  by  the  department  and  partly 
by  the  States),  who  are  members  of  the  extension  staff  in 
their  respective  States  and  who  are  available  for  work  in  co- 
operation with  county  agricultural  agents  in  developing 
farm-management  demonstrations  among  farmers. 

Even  if  the  various  individual  farms  had  the  benefit  of 
efficient  internal  organization,  they  would  still  be  handi- 
capped greatly  in  their  economic  and  social  relations  with 
each  other  and  with  the  outside  world,  unless  the  advantages 
of  organization  were  also  secured  for  their  many  external 
relations.  In  one  respect,  particularly,  the  problems  here 
confronted  differ  very  materially  from  those  involved  in  the 
organization  of  the  individual  farm. 

The  internal  organization  of  a  farm  is  concerned  with  the 
most  efficient  way  of  combining  its  various  enterprises,  and 
its  problems  are  primarily  economic  rather  than  social;  ex- 
ternal organization,  on  the  other  hand,  has  to  do  with  bring- 
ing people  together  to  work  for  their  mutual  interests,  and 
its  problems  are  largely  personal  and  social  problems,  even 
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though  the  nominal  purpose  of  a  given  organization  may  be 
an  economic  one. 

ORGANIZATION  OF  BOYS'  AND  GIRLS'  CLUBS. 

Perhaps  the  least  difficult,  though  by  no  means  the  least 
important,  of  the  external  organization  work  undertaken  is 
that  in  connection  with  organization  among  boys  and  girls 
on  farms.  To  the  promotion  of  these  activities  the  depart- 
ment has  given  considerable  attention,  especially  through  the 
States  Relations  Service  and  the  Bureau  of  Animal  Industry. 

This  work  was  begun  by  the  department  in  the  Southern 
States  about  eight  years  ago,  and  in  the  Northern  States 
about  three  years  ago.  The  object  of  the  work  is  to  instruct 
boys  and  girls  in  practical  agriculture  and  home  economics, 
bringing  to  them  the  latest  results  of  research  by  the  depart- 
ment. The  number  of  boys  and  girls  enrolled  in  the  club 
work  has  grown  rapidly,  until  it  now  approximates  250,000, 
and  the  activities  of  the  members,  which  were  at  first  con- 
fined to  the  growing  of  corn,  now  include  the  following 
projects:  Corn,  potato,  home  garden  and  canning,  mother- 
daughter  home  canning,  alfalfa,  poultry,  market  garden, 
farm  and  home  handicraft,  forage,  home-management,  farm- 
management,  sewing,  and  sugar-beet  clubs.  The  Office  of 
Extension  Work  in  the  South  has  a  large  corps  of  workers 
in  Washington  and  a  still  larger  force  in  the  field,  who  give 
their  entire  time  to  boys'  and  girls'  club  work  in  the  Southern 
States,  and  a  similar  organization  in  the  Office  of  Extension 
Work  in  the  Northern  and  Western  States  promotes  club 
work  among  the  boys  and  girls  in  its  territory. 

In  the  organization  of  boys'  and  girls'  clubs  the  depart- 
ment works  in  close  cooperation  with  the  State  colleges  of 
agriculture  through  their  extension  departments.  Arrange- 
ments are  made  for  the  appointment  of  State  leaders  in  club 
work  who  are  paid  partly  from  Federal  and  partly  from 
State  funds.  The  State  leaders  are  thus  the  employees  of 
both  the  Department  of  Agriculture  and  the  State  colleges, 
and  are  responsible  to  both.  Working  usually  through  the 
county  agents  and  the  county  superintendents  of  schools  and 
local  teachers,  the  State  leader  directs  the  organization  of 
boys'  and  girls'  clubs  in  comimunities  which  show  sufficient 
interest  in  this  movement.    He  travels  throughout  the  State, 
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explaining  the  work  to  boys  and  girls,  to  gatherings  of 
teachers,  and  to  various  organizations  interested,  such  as 
chambers  of  commerce,  business  men's  associations,  bankers' 
associations,  women's  clubs,  and  granges.  Whenever  possi- 
ble, he  is  present  at  the  first  meeting  of  a  group  of  prospec- 
tive club  members  to  explain  the  work  and  assist  in  the 
organization  of  the  club.  In  many  States  the  State  leader 
has  one  or  more  assistants  who  devote  their  entire  time  to 
giving  out  instructions,  visiting  club  leaders,  looking  after 
the  details  of  organization,  and  keeping  in  touch  with  all  the 
projects  in  the  field.  The  county  agricultural  agent  also  is 
ready  to  assist  in  the  organization  of  clubs  within  his  terri- 
tory, and  to  follow  up  their  later  efforts  with  expert  advice 
and  assistance. 

Once  every  year,  at  Washington  or  at  some  other  central 
place,  a  conference  of  State  and  district  club  leaders  is  held, 
at  which  the  general  policies  and  the  general  methods  to  be 
followed  in  the  conduct  of  the  work  are  determined  for  the 
ensuing  year,  and  special  instruction  given  in  extension  work. 

In  addition  to  the  direct  advice  and  help  of  the  local 
leader,  the  county  agent,  or  the  Statet  leader  and  his  assist- 
ants, members  of  the  clubs  receive  complete  instructions  by 
mail  both  from  the  department  and  from  their  State  colleges. 
Thus  the  corn-club  boys  learn  from  the  authorities  of  the 
department  and  the  college  the  best  way  of  fertilizing  their 
plot  of  ground,  preparing  the  seed  bed,  selecting  their  seed, 
planting,  and  cultivating.  The  canning-club  girls  are  told 
how  to  cultivate  their  tenth  of  an  acre  of  tomatoes  or  other 
vegetable,  and  are  given  full  instructions  for  the  work  of 
canning.  During  the  canning  season  demonstrations  are 
given  in  as  many  localities  as  possible  by  the  State  agent  or 
her  assistants.  The  State  leader  furnishes  all  club  members 
with  blanks  on  which  they  are  to  report  from  time  to  time 
their  method  of  procedure  in  growing  their  crops.  At  the 
end  of  the  season  a  fair,  festival,  or  contest  is  usually  held, 
and  prizes  are  given  for  the  best  exhibits  or  the  best  essays 
on  the  growing  of  the  crop.  The  boy  who  has  raised  the 
most  corn  at  the  lowest  cost  becomes  the  club  champion  and 
competes  with  other  club  champions  for  the  State  champion- 
ship.   Prizes  are  given  by  local  residents  and  by  the  State 
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colleges,  and  diplomas  are  given,  to  the  State  champions  by 
the  Secretary  of  Agriculture'. 

Another  form  of  organization  among  farm  boys  which  the 
department  has  promoted  successfully  is  the  pig  club,  which 
is  under  the  direction  of  the  Bureau  of  Animal  Industry, 
cooperating  with  the  State  college.  This  work  was  taken 
up  by  the  department  in  1912,  in  cooperation  with  the  State 
of  Louisiana,  the  work  having  previously  been  started  in  that 
State  under  the  direction  of  the  State  university.  It  has 
been  gradually  enlarged  and  extended  until  there  are  now 
pig  clubs  in  13  States,  with  a  total  membership  of  over  9,000. 
The  Federal  department  and  the  State  colleges  cooperate 
in  this  work  in  the  same  way  as  in  the  boys'  and  girls'  club 
work  under  the  States  Relations  Service,  a  State  pig-club 
leader  being  appointed  jointly  by  the  department  and  the 
extension  division  of  the  State  college.  The  State  leader 
sends  out  complete  information  on  how  to  organize  clubs, 
forms  for  reporting  on  the  work,  advertising  posters,  and 
other  material.  In  each  county  or  community  there  is  a 
local  leader  who  directly  supervises  the  work  of  the  members. 
The  State  leader,  with  the  assistance  of  the  offices  in  Wash- 
ton,  prepares  circular  letters  on  the  care  and  management 
of  pigs,  and  sends  them  either  direct  to  the  members  or  to 
the  local  chib  leaders.  Each  member  of  a  club  must  secure 
at  least  one  pig  to  feed  during  the  season  according  to  in- 
structions from  the  State  leader.  The  boys  are  encouraged 
to  get  pure-bred  sows,  if  possible,  and  raise  litters  of  pigs; 
or,  they  raise  their  pigs  for  meat  and  become  members  of 
the  ham  and  bacon  clubs.  The  Department  of  Agriculture, 
through  the  State  leader,  furnishes  instructions  on  slaughter- 
ing and  on  curing  the  meat  to  the  members  of  these  clubs. 

The  Bureau  of  Animal  Industry,  in  cooperation  with  the 
State  colleges,  also  has  charge  of  the  boys'  and  girls'  poultry- 
club  work  in  the  Southern  States.  In  each  of  the  six  States 
which  cooperate  with  the  department  in  this  work  there  is 
a  State  poultry-club  leader  who  directs  the  organization  of 
poultry  clubs.  He  travels  throughout  the  State  explaining, 
both  to  the  members  and  to  their  parents,  the  proper  methods 
of  poultry  raising.  Personal  supervision  is  given  by  a  local 
leader,  who  is  usually  the  local  school-teacher.    The  object 
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of  this  type  of  organization  is  the  improvement  of  farm 
poultry  and  the  placing  of  the  industry  on  a  more  profitable 
basis.  The  importance  of  pure-bred  poultry  is  emphasized. 
Each  member  is  required  to  obtain  at  least  one  sitting  of 
pure-bred  eggs,  and  then  to  feed  and  care  for  his  birds  accord- 
ing to  instructions  furnished  by  the  department.  A  great 
increase  of  interest  in  poultry  raising  has  been  noticed  in  the 
States  where  this  work  has  been  conducted.  The  establish- 
ment of  community  poultry-breeding  associations  is  also 
encouraged  and  has  been  undertaken  by  the  older  people  in 
some  instances  as  a  result  of  the  initial  steps  taken  by  the 
boys  and  girls.  There  are  at  present  326  boys'  and  girls' 
poultry  clubs  in  the  six  States  where  this  work  has  been 
undertaken,  with  a  total  membership  of  3,722. 

The  success  of  the  boys'  corn  clubs  and  pig  clubs  in  the 
South  has  led  those  in  charge  of  the  work  to  plan  for  the 
extension  of  the  movement  through  the  formation  of  boys' 
farm  clubs.  In  these  clubs  the  boys  who  have  already 
learned  how  to  produce  large  yields  of  corn  and  how  to  feed 
pigs,  in  the  earlier  organizations,  are  taught  the  elementary 
principles  of  crop  rotation,  of  the  economical  feeding  of 
live  stock,  and  of  soil  building. 

ORGANIZATIONS  OF  FARMERS. 

While  the  department  is  giving  considerable  attention  to 
organization  work  among  boys  and  girls  on  farms,  increas- 
ing effort  is  being  expended  in  the  interests  of  improved 
organization  among  adult  farmers.  The  purposes  which 
may  be  served  by  organized  activity  among  adults  are  many 
and  varied,  as,  for  example,  the  introduction  of  a  new  crop 
in  a  given  locality;  the  maintenance  of  standard  strains  of 
seed ;  the  control  of  plant  diseases ;  the  development  of  such 
industries  as  dairying  and  cattle  raising,  with  the  accom- 
panying problem  of  controlling  animal  diseases;  road  im- 
provement; the  marketing  of  farm  produce,  with  its  many 
allied  problems ;  the  improvement  of  credit  facilities  in  rural 
districts;  the  securing  of  better  and  cheaper  insurance  and 
facilities  for  communication;  and  finally,  the  improvement  of 
home  life  and  social  relations  among  rural  people. 

As  a  part  of  the  cooperative  agricultural  extension  work 
the  States  Relations  Service  and  the  State  agricultural  col* 
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leges  are  doing  a  large  amount  of  work  in  forming  organiza- 
tions of  farm  people  through  which  the  county  agents  and 
other  extension  officers  may  carry  on  their  work. 

Two  general  types  of  such  organizations  are  now  being 
utilized.  County  organizations,  often  called  farm  bureaus, 
are  being  formed  which  are  expected  to  take  the  initiative 
in  securing  county  or  local  support  for  the  county  agent, 
take  part  in  the  selection  and  appointment  of  the  agent,  and 
stand  behind  him  in  his  efforts  to  advance  the  agricultural 
interests  of  the  county.  Many  of  these  organizations  include 
business  and  professional  men  as  well  as  farmers,  and  their 
complex  organization  has  given  rise  to  special  problems. 
However,  it  is  now  clearly  apparent  that  while  the  cordial 
sympathy  and  support  of  all  classes  of  our  people  in  the 
movement  for  the  improvement  of  agricultural  conditions 
is  very  much  to  be  desired,  the  farming  people  themselves 
should  control  and  in  the  end  determine  the  character  and 
work  of  the  organizations  on  which  the  extension  system 
must  depend  for  its  local  support. 

Another  type  of  local  organization  being  tested  in  nu- 
merous places  is  the  small  community  club.  Where  a  con- 
siderable number  of  these  clubs  exist  in  a  county  they  are 
often  federated  to  form  a  county  organization  of  some  kind. 
The  exact  relations  of  organizations  of  either  type  to  the 
extension  system,  the  breadth  and  variety  of  their  functions 
relating  to  extension  work  or  other  enterprises,  and  the  most 
effective  forms  for  their  organization  are  as  yet  largely 
undetermined  and  they  must  still  be  considered  as  in  the 
experimental  stage. 

In  the  Southern  States  about  500  communities  were  or- 
ganized during  the  year  ending  June  30,  1915.  These  com- 
munity organizations  are  engaging  in  some  special  work, 
such  as  cooperative  breeding  of  live  stock,  purchasing  and 
selling  things  required  or  produced  on  the  farms,  handling 
seed,  and  marketing  crops,  in  addition  to  a  study  and  demon- 
stration of  better  farm  practice.  Many  of  these  conmiunity 
organizations  not  only  handle  financial  matters,  but  take  an 
active  interest  in  the  social  and  educational  betterment  of 
the  neighborhood. 

In  the  Northern  and  Western  States  the  county  agents 
were  instrumental  in  forming  875  local  organizations  for 
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the  promotion  of  agriculture  and  country  life,  including 
farmers'  clubs  for  general  purposes  and  associations  for 
improvement  of  crop  production,  breeding  of  live  stock, 
cow  testing,  purchasing,  and  marketing. 

Much  of  the  organization  work  of  the  different  bureaus 
of  the  department,  as  described  in  this  article,  is  done  in 
cooperation  with  the  county  agents  and  other  extension 
officers  of  the  State  agricultural  colleges  and  the  States 
Relations  Service. 

ORGANIZATION   FOR  THE  ESTABLISHMENT  OF   A   NEW   INDUSTRY. 

The  introduction  of  a  new  crop  or  agricultural  industry 
in  a  given  locality  is  a  step  which  may  call  for  organization 
and  cooperation  among  the  farmers  of  that  locality.  The 
following  illustrations  indicate  the  manner  in  which  the 
department  lends  its  assistance  in  cases  of  this  kind. 

Prior  to  1905,  all  of  the  paprika  pepper  used  in  this  coim- 
try  was  imported  from  Hungary  and  Spain.  The  scientists 
of  the  Bureau  of  Plant  Industry  had  studied  the  characteris- 
tics of  this  plant,  the  kind  of  soil,  climate,  and  cultivation 
which  it  required.  Near  Ebenezer,  Florence  County,  S.  C, 
were  found  what  appeared  to  be  the  required  soil  and  cli- 
matic and  labor  conditions.  After  experimentation  had 
proved  that  the  plant  could  be  grown  successfully  there,  the 
Department  of  Agriculture  furnished  seed  to  a  number  of 
farmers  who  entered  into  a  contract  under  which  they  were 
to  raise  the  crop  as  directed.  The  purpose  of  the  department 
in  supervising  the  work  of  marketing  was  to  insure  a  product 
of  proper  standard,  and  its  sale  at  a  satisfactory  price. 
A  standard  of  pungency  and  appearance  for  the  product 
was  established  and  all  pepper  sold  was  graded  according 
to  this  standard. 

After  the  industry  was  well  started  the  department  with- 
drew from  active  participation  and  assisted  in  the  formation 
of  a  pepper  growers'  association,  which  was  to  maintain  the 
proper  standard  of  seed.  The  association  was  to  hold  the 
seed  and  give  it  out  only  to  members  who  agreed  to  place  the 
marketing  of  the  product  in  the  hands  of  a  representative  of 
the  association  who  was  familiar  with  marketing  conditions. 
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While  some  difficulties  have  been  encountered  by  the  associa- 
tion in  maintaining  a  pure  seed  supply,  a  standard  has  now 
been  established  for  first-class  pepper,  and  the  industry  has 
become  fairly  well  established. 

An  organization  was  necessary  in  this  instance,  first,  to 
insure  a  sufficient  quantity  and  such  quality  in  the  product 
as  would  enable  it  to  be  marketed  to  advantage,  and  second, 
to  maintain  sufficient  authority  over  the  growers  to  insure 
the  production  of  a  uniform  product  of  high  standard. 

In  1905,  studies  on  three  of  the  irrigation  projects  in  Ari- 
zona showed  that  these  communities  needed  a  high-priced 
staple  agricultural  product  which  would  serve  as  a  cash 
crop,  giving  high  returns  per  acre,  and  not  subject  to  de- 
terioration in  transportation.  The  Department  of  Agricul- 
ture selected  Egyptian  cotton  as  the  crop  which  would  best 
suit  these  conditions,  and  a  committee,  which  later  became 
interbureau,  was  developed  in  the  Bureau  of  Plant  Industry 
and  known  as  the  Committee  on  Southwestern  Cotton  Cul- 
ture. This  committee  was  created  to  encourage  the  estab- 
lishment of  this  industry  and  to  study  the  economic  and 
agricultural  problems  connected  with  its  establishment,  espe- 
cially on  the  irrigation  projects  of  the  Salt  River  Valley  of 
Arizona  and  the  Imperial  Valley  of  California.  To  make 
the  production  of  cotton  economical  it  was  necessary  to  have 
a  sufficiently  large  acreage  to  pay  for  the  installation  of 
machinery  for  ginning  and  baling,  and  for  economical  mar- 
keting there  was  need  of  a  sufficient  number  of  bales  to 
permit  car-lot  transportation.  These  facts  were  explained  to 
the  farmers  on  the  projects,  and  they  agreed  to  devote  a 
sufficient  number  of  acres  to  cotton.  A  ginning  association 
was  organized,  and  through  it  arrangements  were  made  to 
secure  from  the  department  expert  supervision  looking 
toward  the  maintenance  of  a  proper  seed  supply.  For  the 
latter  purpose  three  things  were  necessary:  (1)  The  mainte- 
nance of  one  variety;  (2)  the  removal  of  inferior  plants 
during  the  growing  season;  and  (3)  precautions  against 
mixing  good  seed  with  that  from  inferior  stock  in  the  gin- 
ning. In  addition  to  maintaining  a  high  grade  of  seed  and 
making  the  ginning  economical  and  efficient,  the  association 
secured  an  expert  classer  for  the  grading  of  the  cotton  after 
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it  was  ginned.  There  still  remained  the  problem  of  finding 
a  market  for  the  product.  The  department,  through  the 
Office  of  Markets  and  Rural  Organization,  assisted  in  this 
by  showing  the  farmers  how  much  their  cotton  was  worth, 
with  the  result  that  thev  decided  to  hold  it  until  a  market 
had  been  established. 

Through  the  Horticultural  Division  of  the  Bureau  of 
Plant  Industry  the  department  has  encouraged  the  formation 
of  the  National  Potato  Growers'  Association,  with  its  con- 
stituent State  and  local  associations,  whose  membership  is 
made  up  of  potato  growers  and  handlers  interested  in  obtain- 
ing better  seed.  These  associations  aim  primarily  to  develop 
highly  productive  strains  that  are  true  to  name.  They  also 
give  attention  to  the  improvement  of  the  general  commercial 
crop.  The  department  furnishes  these  associations  with  lit- 
erature on  potato  culture,  and  works  in  cooperation  with  the 
county  agents  in  taking  up  special  problems  with  the  various 
associations. 

In  connection  with  the  problem  of  improving  the  quality 
of  seed  potatoes  has  arisen  the  need  of  reliable  sources  from 
which  farmers  may  secure  seed  potatoes  that  are  free  from 
disease  and  varietal  defects.  This  has  led  the  department 
to  devote  attention  to  the  organization  of  a  system  of  State 
certification  of  seed  potatoes  in  a  number  of  States. 

ORGANIZATION     FOR     THE     DEVELOPMENT     OF     AN     ESTABLISHED 

INDUSTRY. 

Dairying  is  an  industry  which  requires  various  forms  of 
organization  among  farmers  for  its  highest  development. 
The  Department  of  Agriculture  therefore  has  given  particu- 
lar attention  to  the  promotion  and  improvement  of  organiza- 
tion in  this  field. 

One  of  the  essentials  for  profitable  dairying  is  the  keeping 
of  accurate  records  of  the  milk  and  butter- fat  production  of 
individual  cows;  or,  as  it  is  commonly  termed,  the  "  testing" 
of  the  cows  to  determine  which  are  yielding  a  satisfactory 
profit  and  which  are  not.  Where  farmers  wish  to  form  cow- 
testing  associations,  the  Department  of  Agriculture  furnishes 
information  with  regard  to  the  proper  methods  of  organiza- 
tion and  supplies  record  blanks  to  be  used  in  the  work.  In 
cooperation  with  certain  States,  the  Federal  department  also 
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maintains  a  number  of  dairy-extension  specialists,  who  give 
assistance  to  farmers  in  forming  cow-testing  associations. 
These  local  associations  are  usually  organized  for  one  year, 
and  when  the  association's  agreement  is  not  renewed  at  the 
end  of  the  year,  the  department  endeavors  to  find  out  the 
reason  and  to  bring  about  a  continuance  of  the  organization. 
Assistance  is  also  given  to  farmers  whose  records  show  that 
they  do  not  get  adequate  returns  from  their  animals.  There 
are  now  over  200  cow-testing  associations  in  the  United 
States,  with  a  membership  of  more  than  5,500  farmers  in- 
volving not  less  than  100,000  cows. 

Another  form  of  organization  which  has  for  its  object  the 
improvement  of  dairy  herds  is  the  cooperative  bull  associa- 
tion. The  Dairy  Division  of  the  Bureau  of  Animal  Industry 
is  interested  in  promoting  this  work  and  is  prepared  to  give 
farmers  information  on  how  to  organize  and  conduct  the 
business  of  such  cooperative  associations.  Inasmuch  as  some 
of  these  societies  have  organized  and  then  failed  to  keep  up 
the  work,  the  Dairy  Division  is  endeavoring  to  find  out  the 
causes^  of  failure  and  to  strengthen  the  organizations  wher- 
ever such  help  is  needed. 

For  a  number  of  years  the  department,  through  this  divi- 
sion of  the  Bureau  of  Animal  Industry,  has  assisted  farmers 
in  the  organization  of  cooperative  creameries  and  furnished 
them  advice  regarding  buildings,  equipment,  operation,  and 
management.  WTiere  a  sufficient  number  of  patrons  are  re- 
ported, with  enough  cows  to  make  the  establishment  of  a 
creamery  practicable,  the  department  furnishes  blue-print 
plans  for  a  suitable  building,  with  an  estimate  of  its  cost, 
and  a  list  of  the  necessary  machinery  and  its  cost.  Through 
its  dairy  specialists  and  field  representatives  the  department 
also  furnishes  practical  assistance  to  struggling  creameries 
by  advising  them  concerning  business  affairs.  Creameries 
are  sometimes  deficient  in  such  matters  as  the  methods  of 
grading  cream,  general  business  management,  or  the  mar- 
keting of  their  product,  and  such  defects  have  even  jeop- 
ardized the  existence  of  the  organization.  The  department 
has  been  able  to  be  of  assistance  in  a  number  of  such  in- 
stances by  pointing  out  the  necessary  changes  in  business 
methods. 
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ORGANIZATION    FOR    THE    CONTROL   OF   ANIMAL   DISEASES. 

The  manner  in  which  the  department  assists  farmers, 
through  organization,  to  control  effectively  the  spread  of 
animal  diseases  is  illustrated  by  certain  work  undertaken  on 
the  North  Platte  irrigation  project.  Specialists  of  the  Bu- 
reau of  Plant  Industry  had  decided  that  pork  production 
should  be  fostered  on  this  project.  A  serious  difficulty  was 
encountered,  however,  in  the  presence  of  hog  cholera.  To 
meet  this  situation  three  adjacent  counties  were  organized 
into  a  sanitary  district,  and,  with  the  authority  of  the  De- 
partment of  Agriculture,  this  district  was  quarantined 
against  the  importation  of  any  animals  from  outside  except 
those  that  had  been  properly  examined  and  approved.  Sub- 
organizations  were  established  in  each  road  district,  and 
the  road  supervisor  was  made  responsible  for  the  burial  of 
every  hog  that  had  died  of  the  cholera.  Provision  was  made 
for  the  vaccination  of  each  diseased  animal,  and  as  a  result 
of  these  organized  measures  the  disease  was  eliminated  and 
the  development  of  the  industry  made  possible.  The  Office 
of  Demonstrations  on  Reclamation  Projects  of  the  Bureau 
of  Plant  Industry,  which  participated  in  this  work  of  disease 
control,  has  also  been  of  assistance  in  advising  farmers'  asso- 
ciations, including  cow-testing  associations,  breeders'  associa- 
tions, and  cooperative  creameries. 

ORGANIZATION   FOR  THE  IMPR0\T:MENT  OF   PUBLIC   ROADS. 

The  Office  of  Public  Roads  and  Rural  Engineering  lends 
its  aid  to  local  organizations  having  for  their  object  the  im- 
provement of  the  public  roads,  by  supplying,  upon  request, 
drafts  of  tentative  constitutions  and  by-laws  and  outlines 
for  a  working  policy.     The  advice  given  depends  largely 
upon  the  objects  for  which  the  association  is  formed  and  the 
prevailing  local  ccmditions.    The  advice  given  through  cor- 
respondence is  supplemented  by  the  distribution  of  various 
Dublications  on  road  making  and  maintenance;  and  where 
he  movement  is  of  sufficient  magnitude  to  warrant  it,  repre- 
'^^ntatives  of  the  Office  of  Public  Roads  and  Rural  Engineer- 
r»g  are  sent  to  a^l^^'^^^s  the  local  organizations  and  point  out 
•  ys  nprl  moans  u-       ^ich  they  can  accomplish  the  best  re- 
•''■'  ^o-npnf^iY       »nppps    "^Viiii   tV»e«je   local   clubs   are 
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formed  as  a  result  of  work  in  connection  with  good-roads 
trains  operated  by  railroad  companies  and  carrying  exhibits 
supplied  by  the  Department  of  Agriculture,  illustrating 
proper  road  construction  and  maintenance.  When  such  a 
plan  is  followed,  the  representatives  of  the  OflSce  of  Public 
Koads  and  Kural  Engineering  are  enabled  to  cooperate 
directly  in  the  organization  of  a  number  of  local  road  clubs 
or  associations  on  a  single  trip.  The  efforts  of  local  organi- 
zations are  further  supplemented  through  the  loan  of 
lantern  slides  for  local  use  in  lecture  work. 

ORGANIZATION    FOR   THE  IMPROVEMENT  OF  MARKETING 

FACILITIES. 

Specialists  in  the  Office  of  Markets  and  Eural  Organiza- 
tion are  prepared  to  give  assistance  to  farmers  desiring  to 
organize  cooperative  marketing  and  purchasing  associations 
by  furnishing  forms  for  a  constitution  and  by-laws  and  such 
suggestions  as  may  aid  in  the  establishment  of  the  best 
known  type  of  organization  for  given  conditions.  Similar 
assistance  is  likewise  available  for  the  organization  of  co- 
operative cotton-seed  oil  mills,  cotton  gins,  warehouses,  and 
cotton-grading  associations.  These  specialists  also  endeavor 
to  give  suggestions  to  existing  organizations  whenever  de- 
sired and  to  supply  published  material  bearing  on  organiza- 
tion methods  and  printed  forms  for  the  use  of  cooperative 
organizations. 

In  connection  with  its  studies  of  marketing  business  prac- 
tice, the  Office  of  Markets  and  Rural  Organization  has  de- 
vised uniform  systems  of  accounting  for  various  types  of 
cooperative  marketing  organizations,  including  fruit  and 
produce  exchanges,  cooperative  canneries,  live-stock  ship- 
ping associations,  and  cooperative  stores.  Samples  of  the 
forms  comprising  these  accounting  systems,  with  instruc- 
tions for  their  use,  are  furnished  free  upon  request  to  or- 
ganizations desiring  to  install  the  systems;  assistance  is  given 
by  correspondence,  and  in  some  instances,  where  it  is  feasible, 
specialists  are  furnished  to  assist  in  the  installation  of  these 
accounting  systems. 

In  order  to  promote  efficiency  in  the  general  business  prac- 
tice of  cooperative  marketing  agencies,  advice  is  given  rela- 
tive to  the  methods  of  securing  capital,  the  necessary  plant 
and  equipment  for  operation,  the  duties  of  the  various  officers 


272n.      Yearbook  of  the  Department  of  Agriculture. 

and  departments  of  the  business,  and  the  necessary  audits, 
both  internal  and  external. 

Several  hundred  cooperative  and  other  farmers'  elevators, 
creameries,  fruit  and  produce  exchanges,  and  live-stock  ship- 
ping associations  are  using  the  uniform  system  of  accounts 
devised  by  the  Office  of  Markets  and  Rural  Organization. 
During  the  past  year  actual  assistance  has.  been  rendered  in 
improving  the  general  business  methods  of  cooperative  or- 
ganizations representing  over  45,000  individual  producers. 

Expert  advice  can  be  secured  from  the  same  office  on  trans- 
portation and  storage  problems,  including  questions  con- 
nected with  the  collection  of  claims,  car  shortage,  car  re- 
frigeration, and  terminal  storage,  and  on  matters  relating  to 
grades  and  standards  of  perishable  products,  size  and  style 
of  suitable  containers,  and  market  preferences  with  regard  to 
containers  and  style  of  packing  for  such  products.  There 
was  also  available  for  shippers'  associations  during  the  sum- 
mer of  1915  a  daily  series  of  telegraphic  reports  on  the  move- 
ments and  prices  of  the  following  perishable  crops :  Straw- 
berries, cantaloupes,  tomatoes,  and  peaches.  Live-stock  ship- 
pers' associations  can  obtain  the  advice  of  specialists  on 
problems  connected  with  grading,  market  prices,  market 
preferences,  market  demands  and  customs,  the  best  available 
markets,  and  the  transportation  problems  confronted  in  the 
marketing  of  live  stock. 

ORGANIZATION   FOR  THE   IMPROVEMENT  OF   CREDIT. 

Upon  Request,  the  Office  of  Markets  and  Rural  Organiza- 
tion advises  with  farmers  on  matters  pertaining  to  organiza- 
tion for  credit  improvement,  including  mortgage  and  per- 
sonal credit  associations.  Before  such  organization  work 
can  be  established  successfully  in  any  given  locality,  it  is 
important  to  consider  existing  State  legislation  as  well  as  the 
economic  conditions  involved.  Where  assistance  is  desired, 
the  office  endeavors  to  study  the  particular  conditions  in- 
volved and  to  aid  in  perfecting  organization  agreements 
^rl«pted  to  such  conditions.     As  far  as  possible  active  field 

>3xstance  is  sriven  for  this  purpose,  as  in  the  case  of  a  cot- 
^n  growpT'*^    ^'sc^^^'ntion  in  Arkansas,  whose  members  have 

.i\^  —  r*.  ,.  w^icement  under  which  the  association  in- 
.     -      uv      i',*'^    oi^nc  fnr  t^s  mpmbcrs. 
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ORGANIZATION    FOR    THE    DEVELOPMENT   OF    MUTUAL   INSURANCE 

AND    TELEPHONE    COMPANIES. 

Similar  assistance  is  also  given,  wherever  desired,  to 
farmers'  mutual  insurance  companies,  including  fire,  hail, 
live-stock,  and  windstorm  insurance,  and  to  telephone  com- 
panies. This  includes  not  only  suggested  forms  of  consti- 
tution and  by-laws  but  also  advice  with  reference  to  methods 
of  procedure  and  business  practice.  A  considerable  number 
of  companies  have  already  been  advised  by  correspondence 
regarding  problems  of  organization. 

ORGANIZATION  FOR  THE  ENCOURAGEMENT  OF  SOCIAL  ACTIVITIES. 

• 

Through  the  Office  of  Markets  and  Rural  Organization  the 
department  has  given  active  assistance,  in  cooperation  with 
State  or  local  agencies,  in  the  conduct  of  social  and  economic 
surveys  and  in  the  promotion  of  suitable  organization  work 
as  suggested  by  such  surveys,  especially  in  the  States  of 
Alabama,  North  Carolina,  and  Virginia.  Experiments  in 
the  improvement  of  community  and  county  fairs  have  been 
conducted  in  Alabama  and  Maryland,  with  successful  re- 
sults in  the  localities  concerned.  As  a  result  of  experiments 
in  Chilton  County,  Ala.,  at  least  40  local  community  fairs 
were  held  in  various  parts  of  the  State  during  1915. 

The  department  has  also  studied  organization  work  in  the 
interests  of  health  improvement  for  the  purpose  of  detecting 
sources  of  prevalent  diseases  in  communities,  as  well  as  for 
the  improvement  of  general  health  conditions.  Thus  or- 
ganization work  was  effected  by  which  analyses  of  water 
were  undertaken  in  a  number  of  communities,  revealing  a 
widespread  source  of  infection  for  typhoid  fever.  This  was 
followed  by  further  organization  work  through  which  all 
persons  in  certain  communities  were  vaccinated.  Similar 
assistance  was  rendered  in  organization  work  for  the  main- 
tenance of  a  county  rural  nurse. 

The  Office  of  Markets  and  Rural  Organization  endeavors 
to  advise,  wherever  communities  are  interested  in  the  organi- 
zation of  "  clean-up  "  or  "  get-together  "  days,  or  where  com- 
munities desire  to  meet  periodically  for  the  discussion  of 
matters  of  social  and  economic  interest  and  community  im- 
provement.    Cooperative  arrangements  have  been  made  with 
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one  State  under  which  suggested  programs  for  such  meetings 
are  supplied  to  communities  throughout  the  State. 

PURPOSE  OF  ORGANIZATION  WORK. 

Reviewing  all  the  various  types  of  organization  through 
which  the  Department  of  Agriculture  seeks  to  promote  the 
welfare  of  the  farmer,  it  may  be  noted  that  in  every  case 
the  organization  is  undertaken  for  some  specific  purpose, 
and  that  that  purpose  is  one  which  can  better  be  accom- 
plished through  concerted  effort  than  through  individual 
action  alone.  This  represents  the  general  policy  of  the 
department  with  regard  to  organization  among  farmers. 
The  department  does  not  encourage  organization  simply 
for  the  sake  of  organization,  nor  does  it  encourage  the 
indiscriminate  formation  of  organizations  for  any  and  every 
object  whatsoever;  for  some  objects  may  be  accomplished 
efficiently  and  economically  by  individuals  working  each  by 
himself. 

For  the  accomplishment  of  those  objects  which  clearly 
call  for  cooperative  or  coordinated  action  on  the  part  of  the 
farmers,  the  department  encourages  a  more  efficient  use  of 
existing  organizations,  where  that  is  practicable,  either  by 
inducing  them  to  take  up  new  lines  of  activity,  or  by  point- 
ing out  more  efficient  methods  of  carrying  on  the  activities 
for  which  they  were  originally  formed.  TVTiere  new  associa- 
tions are  needed,  the  department  endeavors  to  secure  or- 
ganizations which  are  as  simple  in  form  as  possible,  and  to 
keep  in  the  foreground  the  object  of  the  organization  rather 
than  the  organization  itself. 


ECONOMIC  IMPORTANCE  OP  THE  FEDERAL 

INSPECTION  OF  MEATS. 

By  George  Ditewig,  D.  V.  S.,  Meat  Inspection  Division,  Bureau  of 

Animal  Industry, 

THE  Federal  inspection  of  meats  and  meat  food  products 
is  of  economic  importance  in  several  respects : 

It  is  the  instrument  by  which  an  important  part  of  the 
export  commerce  of  the  United  States  has  been  secured  and 
preserved. 

It  is  a  service  in  hygiene  and  sanitation  of  incalculable 
value  to  the  country  at  large. 

It  is  the  most  thoroughly  equipped  agency  through  which 
may  be  gathered  the  data  necessary  to  the  success  of  any 
broad  progi*am  having  for  its  object  the  conservation  of  the 
National  meat  food  supply  through  the  eradication  of  dam- 
aging and  destructive  diseases  from  the  food  animal  herds 
of  the  country. 

The  meat  inspection  service  possesses  other  elements  of 
economic  importance,  but  for  the  purposes  of  this  article 
these  need  not  be  enumerated. 

Federal  meat  inspection  is  conducted  under  the  provisions 
of  the  act  of  Congi^ess  of  June  30,  1906,  commonly  desig- 
nated the  "  meat  inspection  act,"  the  purpose  of  which  is  to 
prevent  the  use,  in  interstate  or  foreign  commerce,  of  meat 
and  meat  food  products  which  are  unfit  for  human  food.  In 
brief,  this  law  authorizes  the  Secretary  of  Agriculture,  at 
his  discretion,  to  make,  through  inspectors,  an  ante-mortem 
examination  and  inspection  of  all  cattle,  sheep,  swine,  and 
goats  to  be  slaughtered  and  the  meat  and  meat  food  products 
of  which  are  to  be  used  in  interstate  or  foreign  conmierce;  it 
also  directs  the  Secretary  to  make,  through  inspectors,  a 
post-mortem  examination  and  inspection  of  the  carcasses  and 
parts  thereof,  and  an  examination  and  inspection  of  all  meat 
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food  products,  of  all  such  animals  prepared  for  human  con- 
sumption at  any  slaughtering,  meat  canning,  salting,  pack- 
ing, rendering,  or  similar  establishment  for  transportation 
as  articles  of  interstate  or  foreign  commerce.  If,  on  such 
post-mortem  inspection,  the  articles  are  found  to  be  whole- 
some, within  the  meaning  of  the  law,  it  is  the  duty  of  depart- 
ment inspectors  to  mark  them  "  Inspected  and  passed,"  and, 
if  not,  to  mark  them  "Inspected  and  condemned."  Con- 
demned articles  are  required  to  be  destroyed  for  food  pur- 
poses in  the  presence  of  an  inspector. 

Inspection  of  meat  and  meat  food  products  derived  from 
the  animals  mentioned,  prior  to  entering  into  interstate  or 
foreign  commerce,  is  mandatory,  except  in  the  case  of  retail 
butchers  and  retail  dealers  supplying  their  customers,  and  of 
animals  slaughtered  by  a  farmer  on  the  farm.  The  law  pro- 
hibits meat  or  meat  food  products  being  sold  or  oflfered  for 
sale  in  interstate  or  foreign  conmierce  under  any  false  or 
deceptive  name,  and  it  provides  that  the  Secretary  shall  pre- 
scribe the  rules  and  regulations  of  sanitation  under  which 
inspected  establishments  shall  be  maintained,  and  that  he 
shall  make,  from  time  to  time,  such  rules  and  regulations  as 
are  necessary  for  the  efficient  execution  of  the  provisions  of 
the  statute. 

The  meat-inspection  regulations  based  on  the  act  require 
that  the  proprietor  or  operator  of  each  slaughtering  or  food- 
preparing  establishment  to  which  the  law  applies  shall  make 
application  to  the  Secretary  of  Agriculture  for  inspection. 
Retail  dealers  who  are  granted  a  qualified  exemption  under 
the  terms  of  the  law  must  make  application  for  such  exemp- 
tion. When  an  application  for  inspection  is  received  by  the 
department,  the  establishment  to  which  it  refers  is  examined 
by  an  inspector  of  the  Bureau  of  Animal  Industry,  under 
which  the  service  is  administered,  and  the  applicant  is  advised 
as  to  the  requirements  of  the  regulations  relative  to  the  fa- 
cilities to  be  furnished  by  the  establishment  for  the  conduct 
of  the  inspection,  also  as  to  the  corrections  and  improvements 
to  be  made,  if  any  are  needed,  for  placing  the  plant  in  a  sani- 
tary and  otherwise  satisfactory  condition.  When  the  inspec- 
tion facilities  have  been  provided,  and  the  defects  as  to  the 
sanitary  conditions  corrected,  an  official  number  is  assigned 
by  which  the  establishment  is  designated  and  its  products 
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identified,  and  inspectors  are  stationed  at  the  establishment 
to  conduct  the  inspection. 

As  showing  that  the  Federal  inspection  of  meats  is  a 
service  in  hygiene  and  sanitation  of  incalculable  value  to 
the  country  at  large,  and  that  this  service  is  performed  at 
an  extremely  low  cost,  the  following  facts  and  figures  are 
cited : 

In  the  fiscal  year  ended  June  30,  1915,  inspection  was 
maintained  at  a  total  of  896  establishments  situated  in  247 
towns  and  cities  in  the  United  States.  The  total  of  animals 
inspected  at  the  time  of  slaughter  was,  in  round  numbers, 
58,000,000,  divided  approximately  as  follows:  cattle,  6,964,- 
000;  calves,  1,735,000;  goats,  165,000;  sheep,  12,909,000;  and* 
swine,  36,247,000.  The  nimiber  passed  on  the  slaughter  in- 
spection was  57,608,000.  The  number  of  carcasses  passed 
under  special  restrictions,  that  is,  after  they  had  been  sub- 
jected to  sterilization,  was  124,270.  The  whole  carcasses  en- 
tirely condemned  on  this  inspection,  and  which  were  de- 
stroyed to  prevent  their  use  for  human  food,  numbered  290,- 
606.  The  number  of  carcasses  retained  on  the  post-mortem 
inspection  for  the  removal  and  condemnation  of  a  part 
affected  with  some  disease  or  condition  which  rendered  the 
part  unhealthful  or  otherwise  unfit  for  food  without  affect- 
ing the  remainder  of  the  animal  was  approximately  8,600,- 
000.  In  addition  to  the  carcasses  condemned  on  the  slaughter 
inspection  there  were  condemned  for  various  causes  on  the 
ante-mortem  inspection,  including  those  found  dead  or  in 
a  dying  condition,  106,962  animals. 

The  reports  covering  inspections  and  reinspections  of 
meats  and  products  prepared  and  processed  in  the  establish- 
ments show  an  aggregate  of  several  billion  pounds,  while  the 
quantity  of  meats  and  products  condemned  on  such  reinspec- 
tion  on  account  of  having  become  tainted,  rancid,  or  other- 
wise unwholesome,  amounted  to  several  million  pounds. 

Under  the  tariff  act  of  October  3,  1913,  meats  and  meat 
food  products  are  admitted  into  the  United  States  free  of 
duty,  subject,  however,  to  the  inspection  requirements  pre- 
scribed by  the  Secretary  of  Agriculture.  The  regulations 
governing  the  inspection  of  imported  meats  are  similar  to 
those  prescribed  under  the  meat-inspection  act  for  domestic 
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meats  and  products.  The  imported  meats  and  products  in- 
spected during  the  year  totaled  245,000,000  pounds. 

The  number  of  employees  in  the  Meat-Inspection  Division 
at  the  close  of  the  fiscal  year  was  2,550^  consisting  of  ap- 
proximately 780  veterinarians,  graduates  of  accredited  col- 
leges, and  1,600  lay  inspectors  who  are.  trained  laymen,  the 
remainmg  number  being  made  up  of  administrative  officials, 
specialists,  laboratory  inspectors,  and  clerical  forces. 

The  sum  appropriated  by  Congress  for  meat  inspection 
for  the  fiscal  year  1915  was  $3,375,000,  within  which  sum  the 
service  was  maintained.  In  other  words,  the  service  to  the 
people  of  the  United  States  cost  less  than  6  cents  for  each 
of  the  58,000,000  animals  slaughtered.  This  small  charge 
per  animal  covered  the  entire  inspection  from  the  first  in- 
spection of  the  live  animal  to  the  final  examination  of  the 
meats  and  the  finished  products  when  ready  for  delivery  to 
dealers  or  consumers,  and  is  not  attained  at  the  expense  of 
efficiency  in  the  service.  In  fact,  the  reverse  is  the  case,  in 
that  it  is  the  constant  endeavor  to  improve  and  strengthen 
the  service. 

The  advantages  residing  on  the  side  of  the  Federal  in- 
spection in  respect  to  cost  of  operation  are  widespread  and 
effective  organization,  training  and  specialization  in  duties, 
and  heavy  volume  of  operations  upon  which  to  compute  unit 
cost.  It  would  be  quite  impossible  for  any  State  or  mimic- 
ipality  in  the  United  States  to  maintain  for  itself  a  system 
of  inspection  of  the  same  completeness  and  efficiency  except 
at  a  ratio  of  expense  very  much  in  excess  of  that  of  the 
Federal  inspection.  Inasmuch  as  upward  of  60  per  cent 
of  the  cattle,  sheep,  swine,  and  goats  slaughtered  for  food 
in  the  United  States  are  inspected  under  Federal  inspection, 
the  economic  benefit  accruing  to  the  community  at  large 
through  the  Federal  service  is  apparent. 

The  Federal  inspection  of  meats  and  meat  food  products 
secured  and  has  preserved  an  important  part  of  the  export 
commerce  of  the  United  States.  Commercial  and  economic 
necessity  was  the  chief  consideration  leading  to  the  earliest 
enactments  by  Congress  providing  for  meat  inspection  (acts 
of  Aug.  30,  1890,  and  Mar.  3,  1891).  Entrance  to  foreign 
markets  was  necessary  for  the  disposal  of  the  great  surplus 
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of  food  animals  and  meats  produced  in  the  United  States. 
Prohibitions  and  restrictions  had  been  raised  to  such  an 
extent  by  different  foreign  governments  against  the  importa- 
tion of  American  meats  that  inspection  and  certification  by 
our  Government  to  overcome  them  became  necessary.  Ac- 
cordingly, the  laws  referred  to  were  enacted  by  Congress, 
inspection  was  established,  and  certification  provided  as  to 
the  soundness  of  the  animals  and  of  the  wholesomeness  of 
the  meats  passed  under  such  inspection.  The  result  was 
expansion  in  the  export  trade  in  meats  and  food  animals, 
with  corresponding  benefit  to  the  agricultural  interests  of 
the  United  States.  These  laws  did  not  contemplate  an  in- 
spection so  broad  and  effective  as  the  one  provided  for  by 
the  act  of  June  30,  1906;  nevertheless,  there  was  built  up  a 
system  of  competent  inspection  for  all  the  meats  exported 
to  countries  requiring  certification  by  this  Government,  and 
a  like  inspection  for  a  high  percentage  of  the  fresh  meats 
shipped  interstate  in  the  United  States.  Moreover,  when 
the  present  law  was  enacted  the  organization  which  had  been 
formed  was  qualified  to  take  up  the  work  of  carrying  its 
broad  and  more  stringent  provisions  into  effect. 

The  need  of  the  Federal  inspection  of  meats  and  meat  food 
products  destined  for  export  is  necessary  to-day  as  in  the 
past,  notwithstanding  that  the  United  States  has  become  a 
meat- importing  country.  The  decline  in  domestic  produc- 
tion which  has  led  to  these  importations  has  been  very 
marked  as  regards  fresh  beef  and  mutton,  but  there  con- 
tinues to  be  a  considerable  surplus  in  certain  lines  of  pork 
meats,  lard,  oleo  oil,  edible  tallow,  and  lard  substitute,  for 
which  foreign  markets  must  be  sought.  The  requirements  of 
foreign  governments  relative  to  the  certification  of  meats 
admitted  by  them  have  increased  rather  than  diminished, 
and  an  inspection  that  will  meet  them  remains  an  economic 
necessity.  The  number  of  pounds  of  all  forms  of  meat  and 
meat  food  products  derived  from  cattle,  sheep,  swine,  and 
goats  exported  under  Federal  certificates  of  inspection  has 
been  substantially  as  follows,  the  years  cited  being  the  Fed- 
eral fiscal  years,  and  the  amounts  stated  in  round  numbers: 

In  the  5-year  period  from  1898  to  1902,  inclusive,  the  low- 
est annual  exportation  was  640,000,000  pounds,  and  the  high- 
est 766,000,000  pounds.    In  the  5-year  period  from  1903  to 
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1907,  inclusive,  the  lowest  annual  exportation  was  581,000,- 
000  pounds,  and  the  highest  1,360,000,000  pounds.  The  ex- 
planation of  the  great  increase  indicated  in  the  last-named 
total  is  that,  beginning  with  1907,  the  certifications  were 
made  to  include  certain  meat  food  products  for  which  certi- 
fication had  not  previously  been  required.  In  the  5-year 
period  from  1908  to  1912,  inclusive,  the  lowest  annual  ex- 
portation was  815,000,000  pounds,  and  the  highest  was 
1,545,000,000.  For  the  fiscal  year  1913  the  exports  were 
977,000,000  pounds,  and  in  1914  they  were  904,000,000.  For 
the  fiscal  year  ended  June  3,  1915,  the  exports  totaled  1,391,- 
000,000  pounds. 

The  Federal  meat-inspection  service  is  coming  to  be  recog- 
nized as  the  most  effective  existing  agency  for  collecting,  on 
a  broad  scale,  data  absolutely  necessary  to  the  success  of  any 
extensive  program  for  the  eradication  from  the  food  herds 
of  the  country  of  such  diseases  as  tuberculosis  and  certain 
serious  parasitic  affections,  the  presence  of  which  is  not  sus- 
pected in  the  living  animal  until  the  damage  they  do  is  be- 
yond remedy  and  the  losses  they  cause  are  beyond  preven- 
tion. The  eradication,  or  a  material  reduction,  of  these 
diseases  will  lessen  enormously  losses  on  the  farm,  and  in  a 
corresponding  measure  remove  the  cause  of  the  losses  from 
condemnations  under  inspection.  Every  success  in  this 
direction  is  a  material  advance  in  the  conservation  of  the 
Nation's  possible  meat  supply.  No  country  should  deem 
itself  so  rich  that  it  may  be  indifferent  to  losses  of  this  char- 
acter. Measures  for  their  reduction  or  elimination  should 
be  employed,  and  at  least  two  ways  in  which  meat  inspection 
is  concerned  are  open  for  efforts  in  this  direction.  The  first 
is  to  see  that  the  rules  governing  condemnation  on  inspection 
are  based  on  sound  principles  and  that  they  are  so  intel- 
ligently applied  that  unwarranted  condemnations  shall  not 
occur.  The  second  is  that  means  be  devised  and  effected  for 
the  eradication,  from  affected  herds  on  the  farms,  of  diseases 
which,  by  their  presence,  make  meats  dangerous  or  otherwise 
imfit  for  human  food.  These  proposals  will  be  discussed  in 
their  order. 

The  first  proposal  has  been  substantially  met  under  Fed- 
eral inspection  in  that  the  rules  of  condemnation  on  account 
of  disease*  have  been  prepared  by  scientific  and  practical 
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experts  and,  moreover,  essentially  conform  to  the  views  ex- 
pressed by  a  commission  of  seven  men  outside  of  the  de- 
partment convened  in  1907  by  the  Secretary  of  Agriculture 
to  study  the  subject  and  express  opinions  upon  the  disposal 
of  carcasses  affected  with  various  diseases  and  abnormal  con- 
ditions. This  commission  was  composed  of  eminent  path- 
ologists and  hygienists  headed  by  Prof.  William  H.  Welch, 
of  Johns  Hopkins  University,  as  chairman.  That  the  regu- 
lations are  intelligently  applied  is  indicated  by  the  fact  that 
all  condemnations  on  the  post-mortem  inspection  under  the 
Federal  system  are  determined  by  graduated  veterinarians 
and  then  only  after  they  have  received  instruction  in  the 
practical  application  of  the  rules  after  admission  into  the 
service.  Therefore,  important  reductions  in  the  losses  en- 
tailed by  inspection  can  not  be  made  in  this  direction  with- 
out impairing  the  safeguards  which  it  is  the  function  of 
meat  inspection  to  establish  and  maintain.  The  procure- 
ment of  reductions  in  this  way  can  not  be  given  favorable 
consideration.  Therefore,  recourse  must  be  had  to  the  sec- 
ond proposal. 

The  economic  importance  of  the  Federal  meat  inspection 
in  relation  to  the  eradication  of  disease  from  food  herds  lies 
in  the  fact  that  territorial  areas  and  localities  in  which  the 
obscure  diseases  referred  to  prevail  to  a  damaging  extent 
must  first  be  known  before  any  extensive  plan  of  eradication 
can  be  carried  into  effect.  This  information  the  Federal 
meat  inspection  system  is  best  equipped  to  supply.  As  pre- 
viously stated,  its  inspectors,  stationed  in  many  States,  make 
actual  post-mortem  examinations  of  upward  of  60  per  cent 
of  the  cattle,  sheep,  swine,  and  goats  slaughtered  for  food  in 
the  United  States,  and  in  every  case  when  disease  is  found 
the  diagnosis  and  the  character  and  extent  of  the  lesions  are 
made  a  matter  of  record.  This  information,  used  in  conjunc- 
tion with  live-stock  shipping  records,  is  sufficient  in  most 
cases  to  fix  the  territory  of  origin,  and  in  many  cases  is  suffi- 
ciently complete  to  lead  to  an  identification  of  the  farm  and 
herds  that  supply  diseased  animals  for  slaughter.  With  the 
perfection  of  shipping  records  and  other  means  of  identifi- 
cation, inspection  data  could  be  supplied  even  more  rapidly 
than  they  could  be  used  under  any  probable  scheme  of  eradi- 
cation. 
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The  value  of  information  thus  collected  has  been  proved  in 
important  instances  in  which  it  has  been  used  for  disease- 
eradicating  purposes.  The  Federal  Government,  however, 
is  without  suflBcient  authority  to  enter  the  States  without 
their  consent  to  inaugurate  independently  so  important  and 
beneficial  a  project;  therefore  an  adequate  exercise  of  their 
police  power  by  the  several  States  in  which  the  diseased 
herds  are  found  will  be  essential  to  success.  It  is  not  too 
much  to  hope  that  the  time  is  not  distant  when  an  enlight- 
ened public  knowledge  and  appreciation  of  the  importance 
of  such  a  program  of  disease  eradication  will  lead  the  States 
to  grant  their  officials  the  power  and  support  necessary  to  its 
success.  When  that  time  arrives  the  Federal  meat-inspection 
service  will  be  found  ready  to  provide  in  great  volume  the 
essential  data,  and  in  other  ways  contribute  to  the  success  of 
the  undertaking. 

That  the  Federal  inspection  of  meats  and  meat  food  prod- 
ucts destined  for  commerce  possesses  great  economic  impor- 
tance the  facts  submitted  show,  but  of  far  greater  value  and 
of  higher  importance  than  this  is  its  service  in  the  field  of 
hygiene,  sanitation,  and  protection  of  the  health  of  the 
people. 


THE  PRODUCTION  AND  HANDLING  OF  GRAIN  IN 

ARGENTINA. 

By  Laurel  Duval, 

Assistant,  Office  of  Grain  Standardization,  Bureau  of  Plant  Industry 
(formerly  Chief  of  the  Grain-Standardization  Laboratory  of  the 
Department  of  Agriculture  of  Argentina), 

NOTWITHSTANDING  the  fact  that  about  70  per  cent 
of  the  corn  grown  in  the  world  is  produced  in  the 
United  States,  the  surplus  for  export  has  decreased  in  recent 
years  to  such  an  extent  as  to  permit  importations  of  this 
cereal.  These  importations  have  been  made  chiefly  from 
Argentina,  which  is  the  principal  corn-surplus  producing 
country  of  the  world.  The  importation  of  com  from  Argen- 
tina began  as  early  as  1909,  although  only  relatively  small 
quantities  were  received  until  the  latter  part  of  1913,  at 
which  time  the  imports  showed  a  decided  increase.  Several 
cargoes  each  month  were  received  until  the  outbreak  of  the 
European  war,  since  which  time  importations  have  been  re- 
ceived only  occasionally. 

The  corn  imported  prior  to  1913  was  used  primarily  for 
manufacturing  purposes,  and  comparatively  little,  if  any, 
found  its  way  into  the  interior  of  the  country  until  the  win- 
ter of  1913-14.  However,  the  bulk  of  the  corn  imported 
from  Argentina  has  been  ultimately  exported  from  the 
United  States  in  the  form  of  manufactured  products.  The 
importance  of  the  corn  imports  from  Argentina  is  relatively 
small,  when  it  is  considered  that  the  importations  during  the 
past  seven  years  amounted  only  to  approximately  one-tenth 
of  1  per  cent  of  the  total  production  of  com  in  the  United 
States  during  the  same  period. 

It  is  very  possible  that  Argentina  will,  with  the  return  of 
more  normal  conditions  in  ocean  freights,  continue  to  send 
corn  to  this  market,  especially  in  years  of  decreased  produc- 
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tion  in  this  country.  This,  together  with  the  fact  that  Ar- 
gentina is  taking  a  place  of  ever-increasing  importance  in  the 
production  of  grain  for  export  to  the  European  markets, 
which  also  take  most  of  the  surplus  grain  from  the  United 
States,  makes  a  discussion  of  the  methods  of  handling  grain 
in  Argentina  of  considerable  interest. 

THE  CEREAL  REGION  OF  ARGENTINA 

Argentina  occupies  approximately  the  same  position  south 
of  the  equator  as  that  of  the  United  States  north  of  the 
equator,  the  total  area  being  nearly  two-fifths  the  area  of 
the  United  States.  A  conservative  estimate  of  the  area 
which  might  be  used  for  agricultural  purposes  would  be 
250,000,000  acres,  of  which  possibly  120,000,000  acres  would 
then  be  available  for  cereal  and  flaxseed  growing.  At  the 
present  time  there  are  cultivated  slightly  more  than  60,- 
000,000  acres,  of  which  approximately  34,500,000  acres  are 
devoted  to  wheat,  corn,  flaxseed,  oats,  barley,  and  rye. 

Wheat  growing  in  Argentina  first  began  on  a  large  scale 
in  the  Province  of  Santa  Fe.  In  1895  this  Province  pro- 
duced about  half  of  the  wheat  of  the  entire  country.  How- 
ever, since  that  time  the  area  devoted  to  wheat  has  gradually 
extended  west  into  the  Province  of  Cordoba  and  south  into 
the  Province  of  Buenos  Aires.  Each  of  these  Provinces  is 
now  producing  more  wheat  than  the  Province  of  Santa  Fe. 
The  Territory  of  La  Pampa  Central,  which  only  a  few  years 
ago  was  not  considered  by  many  as  having  a  very  promis- 
ing future  in  the  production  of  cereals,  is  gaining  in  im- 
portance with  great  rapidity,  and  there  is  every  reason  to 
believe  that  in  the  not  distant  future  this  Territory  will 
take  first  place  in  the  production  of  wheat  in  Argentina. 
The  present  wheat  belt  extends  from  30^°  to  39^**  south 
latitude. 

The  corn  region,  while  more  or  less  in  the  same  general 
section  as  the  wheat  belt,  is  principally  situated  near  the 
Parana  River  in  the  lower  part  of  the  Province  of  Santa  Fe, 
and  in  the  northern  part  of  the  Province  of  Buenos  Aires. 
The  center  of  corn  production  is  at  about  33^®  south  latitude* 

Flaxseed  is  grown  chiefly  between  31^  and  35°  south  lati- 
tude, the  center  of  production  being  from  one-half  to  three- 
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quarters  of  a  degree  nearer  the  equator  than  the  center  of 
corn  production. 

Nearly  all  of  the  oats  in  Argentina  is  grown  in  the  Prov- 
ince of  Buenos  Aires  between  34°  and  39°  south  latitude. 
While  oats  is  the  fourth  erop  in  point  of  acreage,  there  be- 
ing only  2,500,000  acres  utilized  for  its  production,  the  in- 
crease in  the  oats  area  from  1895  to  1913  was  over  3,000  per 
cent. 

The  production  of  barley  and  rye  has  not  attained  any 
great  degree  of  importance  in  Argentina.  The  number  of 
acres  utilized  for  the  raising  of  barley  is  approximately 
418,000,  and  only  228,000  acres  are  devoted  to  the  growing 
of  rye.  These  two  cereals  are  grown  chiefly  in  the  Province 
of  Buenos  Aires. 

The  region  in  which  the  cereals  are  cultivated  extensively 
is  known  as  the  "  Pampa,"  and  is  for  the  most  part  a  vast 
fertile  plain  with  a  slight  incline  toward  the  sea.  The  cereal 
zone  (PL  LVII),  which  covers  an  area  of  approximately 
160,000,000  acres,  is  included  within  the  Provinces  of  Buenos 
Aires,  Santa  Fe,  Cordoba,  Entre  Rios,  and  the  Territory  of 
La  Pampa  Central.  The  combined  area  of  this  entire  region 
is,  in  round  numbers,  205,000,000  acres.  In  addition  to  the 
production  of  over  500,000,000  bushels  of  grain  and  flaxseed, 
there  are  grown  within  the  cereal  zone  more  than  12,000,000 
acres  of  alfalfa.  Likewise,  over  one-half  of  the  110,000,000 
head  of  cattle  and  sheep  are  raised  in  this  same  territory. 
In  the  principal  part  of  the  cereal  zone  there  are  usually  no 
trees  visible  for  miles,  and  then  only  such  as  have  been 
planted  around  the  dwelling  houses  or  here  and  there  a 
solitary  "  ombu  "  tree,  with  its  gnarled  roots  protruding  out 
of  the  ground.  If  this  region  were  placed  in  the  correspond- 
ing latitude  in  the  United  States,  it  would  cover  an  area 
averaging  about  425  miles  wide  and  extending  from  the 
twenty-eighth  to  the  forty-first  parallel  (PI.  LVIII). 

The  soil  in  this  region  is  exceptionally  fertile,  a  consider- 
able portion  being  not  imJike  the  rich  soils  of  Illinois,  both 
in  productiveness  and  in  appearance.  The  climate  is  mild, 
the  temperature  seldom  rising  above  95°  F.  in  summer  and 
rarely  falling  below  32°  in  winter,  while  snow  is  practically 
unknown. 
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IMPORTANCE  OF  CEREAL  AND  FLAXSEED  GROWING. 

Argentina  has  developed  during  the  past  25  years  from  a 
country  of  little  importance  in  the  exports  of  grain  and  flax- 
seed to  the  most  important  of  all  of  the  surplus-producing 
countries.  In  1891  only  17,500,000  bushels  of  grain  and  flax- 
seed were  exported,  of  which  14,500,000  bushels  were  wheat, 
2,500,000  bushels  corn,  and  500,000  bushels  flaxseed.  In  the 
year  1913,  after  satisfying  the  domestic  needs  of  the  country, 
there  remained  for  expoii;  nearly  397,000,000  bushels  of  grain 
and  flaxseed. 

The  rapid  increase  in  the  production  of  grain  and  flax- 
seed and  itg  importance  as  a  factor  in  the  national  wealth 
of  the  country  are  better  illustrated  by  comparing  the  value 
of  the  exports  of  the  cereals  and  flaxseed  with  the  ex- 
port value  of  the  products  of  stock  raising,  which  is 
now  the  country's  second  greatest  source  of  wealth.  From 
1896  to  1902,  a  period  of  7  years,  the  value  of  the  stock, 
meat,  and  by-products  exported  averaged  slightly  more  than 
$84,500,000,  while  the  average  value  of  the  grain,  including 
wheat  flour  and  of  flaxseed  sold  abroad  during  the  same 
period,  was  a  little  less  than  $50,000,000.  From  1908  to  1907, 
a  period  of  5  years,  the  average  value  of  the  products  of  stock 
raising  exported  was,  in  round  numbers,  $116,500,000,  as 
against  $141,250,000,  the  average  value  of  grain  and  flaxseed. 
The  difference  in  favor  of  the  cereals  and  flaxseed  was  even 
greater  for  the  6  years  from  1908  to  1913,  when  the  average 
value  of  the  surplus  grain  and  flaxseed  was  nearly  $221,- 
000,000,  while  the  exports  of  live  stock,  meat,  and  by-products 
netted  an  average  of  $153,000,000. 

The  relative  importance  of  Argentina  in  the  world's  inter- 
national trade  in  corn,  wheat,  oats,  and  flaxseed  is  illustrated 
in  Plate  LIX.  The  information  given  in  Plates  LIX  and 
LX  is  an  average  of  the  exports  for  the  3  years  1911,  1912, 
and  1013,  with  the  exception  of  the  exports  of  com  from 
Argentina,  which  is  an  average  for  the  2  years  1912  and  1913, 
the  exports  for  1911  being  omitted  in  this  case,  owing  to  the 
fact  that  practically  the  entire  crop  of  1911  was  lost. 

Of  the  surplus  corn-producing  countries  Argentina  occu- 
pies first  place,  furnishing  54.9  per  cent  of  the  total  inter- 
national trade,  the  nearest  competitor  being  Eoumania,  with 


Production  and  Handling  of  Grain  in  Argentina.    285 

only  15.4  per  cent.  While  Argentina  occupies  fourth  place 
as  a  wheat-export  country,  furnishing  15.8  per  cent  of  the 
total  supplied  by  the  11  surplus  wheat-producing  countries, 
there  is  only  a  difference  of  4.1  per  cent  between  Argentina 
and  Russia,  the  latter  occupying  first  place,  with  exports 
equaling  only  19.9  per  cent.  The  United  States  occupies 
second  place,  supplying  18.1  per  cent,  and  Canada  is  a  close 
third,  with  17.3  per  cent.  These  four  countries  furnish  71.1 
per  cent  of  the  wheat  required  by  importing  nations.  Dur- 
ing 1911, 1912,  and  1913  there  were  exported  from  Argentina 
an  average  of  nearly  53,000,000  bushels  of  oats,  or  33  per  cent 
of  the  total  exported  by  the  six  surplus-producing  countries, 
Russia  being  first,  with  40.8  per  cent.  Argentina  occupies 
first  place  in  the  exports  of  flaxseed,  shipping  24,489,000 
bushels  annually,  which  is  46.9  per  cent  of  the  world's  trade, 
the  second  place  falling  to  British  India,  with  exports  equal- 
ing 33  per  cent. 

Although  the  combined  exports  of  com,  wheat,  oats,  and 
flaxseed  from  Argentina  were  over  100  per  cent  greater  than 
the  exports  from  the  United  States,  the  average  production  of 
these  same  crops  in  the  United  States  is  approximately  10 
times  as  much  as  the  production  in  Argentina.  This  is 
graphically  illustrated  in  Plate  LX,  where  a  comparison  is 
made  of  the  average  production,  percentage  exported,  and 
yields  of  com,  wheat,  oats,  and  flaxseed  for  the  United 
States  and  for  Argentina  during  the  years  1911,  1912,  and 
1913.  While  the  average  area  devoted  to  com,  wh^at,  and 
oats  in  the  United  States  is  much  greater  than  in  Argentina, 
the  area  sown  to  flaxseed  in  Argentina  is  practically  50  per 
cent  more  than  the  acreage  of  flaxseed  in  the  United  States. 
Of  the  enormous  com  production  in  the  United  States,  which 
averages  nearly  2,850,000,000  bushels,  only  1.7  per  cent  is 
exported,  while  Argentina,  with  an  average  production  of 
only  246,250,000  bushels,  exports  77.1  per  cent.  The  aver- 
age yield  per  acre  ^  of  com  in  Argentina  for  the  three  years 
was  27^  bushels,  against  27  bushels,  the  average  yield  in  the 
United  States.  The  percentage  of  the  wheat  crop  of  the 
United  States  exported  was  17.5  per  cent,  while  Argentina 
exported  60.6  per  cent.    Of  the  oats  produced  in  the  United 

3  In  Argentina  the  averages  are  computed  on  the  acreage  sown  and  not  on 
the  acreage  actually  harvested,  as  is  the  practice  in  the  United  States. 
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States,  only  1.1  per  cent  was  available  for  export,  while 
Argentina  had  an  average  surplus  of  82.4  per  cent  of  the 
crop.  In  the  production  of  flaxseed,  Argentina  exceeds  the 
United  States  by  over  10,000,000  bushels,  although  an  average 
of  only  four  one-hundredths  of  1  per  cent  is  exported  from 
the  United  Stiates,  while  81.8  per  cent  of  the  Argentina  crop 
is  available  as  a  surplus.  The  average  yields  per  acre  of  flax- 
seed are  the  same  in  both  countries,  viz,  7^  bushels.  The 
exceptionally  high  percentages  of  grain  available  for  export 
are  explained  by  the  fact  that  little  or  no  grain  is  used  in 
Argentina  for  the  fattening  of  cattle,  as  the  mild  climate 
permits  the  stock  to  graze  throughout  the  entire  year,  and 
the  small  population,  approximately  8,500,000,  needs  com- 
paratively little  grain  for  food  purposes. 

LAND  DISTRIBUTION  AND  ITS  EFFECT  ON  AGRICULTURE. 

The  manner  in  which  the  public  lands  were  first  parceled 
out  led  to  the  acquisition  of  very  large  tracts  by  individuals 
and  corporations,  and  while  Argentina  may  be  called  a  coun- 
try of  immense  estates,  there  is  a  notable  tendency  toward 
smaller  holdings.  This  is  especially  true  in  the  cereal  region 
and  in  certain  other  parts  where  special  cultivations  are  car- 
ried on,  such  as  in  the  Province  of  Mendoza,  the  seat  of  the 
wine  industry.  Land  speculation  during  the  past  few  years 
has  been  an  important  factor  in  reducing  the  size  of  indi- 
vidual holdings.  Properties  containing  more  than  12,500 
acres  are  decreasing  quite  rapidly,  although  there  are  many 
holdings  containing  a  much  greater  area  than  this,  even  in 
the  cereal  region. 

According  to. statistics  collected  by  the  Department  of 

Agriculture  of  Argentina,  during  the  crop  year  1912-13 

there  were  harvested,  from  84,076  farms  in  the  cereal  region, 

23,571,849  acres  of  wheat,  flaxseed,  barley,  rye,  or  millet,  an 

average  of  280.4  acres  per  farm.     Of  the  total  number  of 

'arms,  32.62  per  cent  were  operated  by  the  owners,  while 

'^^.38  per  cent  were  operated  by  renters.     The  reasons  for 

i^y  \  high  percentage  of  rented  farms  are  many.    Perhaps 

'      T  »°^  imports  T>*^^  reasons  are,  first,  the  difficulty  of  acquir- 

.'    -■  all  fai--      '*'  ^'»asonable  prices,  although  it  may  be 

r     hp+   iViis  -    .,,   -  appe^**.Tif  fVisin  real,  as  many  of  the 
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companies  and  individuals  having  large  tracts  are  offering 
land  for  sale  in  small  farms  on  reasonably  favorable  terms. 
Besides  this,  there  are  large  tracts  of  public^lands  which  the 
Government  makes  available  from  time  to  time.  Second,  the 
people  who  have  been  attracted  to  the  country  are  for  the 
most  part  of  two  classes — ^those  with  little  or  no  capital, 
who  are  obliged  to  begin  on  rented  farms  or  as  "  peones,"  or 
those  with  plenty  of  capital,  who  have  acquired  large  farms. 
By  practicing  thrift  to  a  very  high  degree,  some  of  the 
former  have  been  able  to  purchase  their  own  properties. 
Among  the  renting  class  there  are  many  who  have  suflScient 
funds  to  purchase  a  small  farm,  but  they  prefer  to  employ 
their  capital  on  large  rented  farms  rather  than  to  farm  on 
a  small  scale. 

The  rented  farms  contain  from  125  to  750  acres,  and  usually 
form  part  of  a  large  tract  of  land  owned  by  an  individual 
or  group  of  individuals.  Such  ownership  may  comprise  a 
great  number  of  farms  which  are  leased  to  "  colonists,"  the 
terms  of  rental  being  a  portion  of  the  crop  bagged  and  de- 
livered at  the  country  stations  or  a  fixed  rent  in  cash.  Fre- 
quently these  properties  have  formerly  been  "estancias" 
(ranches)  and  have  been  utilized  for  stock  raising.  How- 
ever, the  owners,  thinking  that  larger  profits  would  be  de- 
rived from  cereal  growing,  have  turned  agriculturists,  sub- 
dividing at  least  a  part  of  their  holdings  into  farms,  erecting 
small  huts  thereon,  and  leasing  them  to  tenants.  These  sub- 
divisions or  smaller  farms,  which  are  known  as  "chacras," 
are  frequently  designated  by  number  as  a  matter  of  con- 
venience. Many  farms  have  been  utilized  either  for  the 
production  of  corn,  wheat,  or  flax,  as  the  case  may  be,  for  a 
great  many  consecutive  years.  The  farmer  having  no  fixity 
of  tenure  and  the  soil  being  very  rich  in  most  parts,  there  is 
no  incentive  for  him  to  practice  mixed  farming,  even  though 
he  were  permitted  to  do  so.  In  so  many  cases  that  it  is  pos- 
sible to  generalize,  he  does  not  even  grow  his  own  vegetables 
and  fruits,  but  purchases  these  necessities  at  the  country 
store,  paying  for  them  out  of  the  proceeds  from  the  sale 
of  his  share  of  the  harvest  when  marketed. 

Sometimes  the  landowner  will  be  found  actively  engaged 
in  agriculture,  either  by  exercising  direct  supervision  over 
the  farming  operations  or  by  employing  competent  farm 
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managers  who  have  direct  charge  of  the  work.  On  such 
properties  as  these  there  is  usually  available  the  most  mod- 
em equipment  for  farming,  and  the  horses,  which,  almost 
without  exception, -are  of  the  finest  types,  are  kept  in  the 
best  possible  condition  (PL  LXI,  fig.  1).  The  methods  em- 
ployed, although  peculiar  to  Argentina,  conform  to  the  con- 
ditions of  the  country  and  are  generally  attended  with  a 
very  high  degree  of  success. 

THE  PLANTING  OF  CORN. 

Argentina  being  in  the  Southern  Hemisphere,  the  seasons 
are  the  reverse  of  those  of  the  United  States.  Com  planting 
may  be  begim  in  the  northern  part  of  the  cereal  region  as 
early  as  the  month  of  August.  In  the  central  part  of  the 
com  belt  the  planting  begins  about  September  15  and  con- 
tinues until  January  1,  the  principal  part  of  the  planting  be- 
ing done  between  October  1  and  December  15,  when  com 
harvesting  in  the  United  States  is  at  its  height.  The  ex- 
tremely long  period  of  time  during  which  com  may  be 
planted  is  very  advantageous  to  the  com  growers  of  Argen- 
tina. Some  farmers  make  a  practice  of  planting  at  least  a 
part  of  the  crop  early,  so  that  replanting  may  be  done  a 
month  or  two  later,  if  necessary.  This  is  especially  true  in 
the  region  generally  attacked  by  the  locusts.  These  insects 
invade  the  northern  part  of  the  cereal  zone  in  the  spring, 
flying  in  immense  swarms  from  their  winter  breeding 
grounds  in  the  warmer  sections  of  the  north.  At  times  dur- 
ing flight  they  are  so  numerous  as  to  give  the  appearance  of 
clouds  and  to  obscure  the  sun  from  view  completely.  Great 
quantities  of  eggs  are  deposited  in  the  ground,  and  as  soon 
as  the  young  larvte  are  hatched  they  begin  their  work  of 
destruction  to  growing  crops.  The  Department  of  Agricul- 
ture of  Argentina  maintains  a  large  organization  for  the 
purpose  of  fighting  these  pests,  and  as  the  result  of  their 
eiforts  thousands  of  acres  of  growing  crops  are  saved  an- 
nually which  otherwise  would  be  destroyed. 

Com  is  planted  very  largely  by  listers  and  by  common 
planters,  most  of  which  are  imported  from  the  United  States. 
In  fact,  70  per  cent  of  all  agricultural  implements  imported 
into  Argentina  are  manufactured  in  the  United  States.    The 
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corn  is  planted  in  rows.  In  the  majority  of  cases  the  rows 
are  from  25  to  30  inches  apart,  but  sometimes  the  distance 
between  the  rows  is  reduced  to  20  inches.  The  hills  in  the 
rows  are  from  12  to  24  inches  apart.  Cultivation  when  prac- 
ticed can  be  done  only  one  way,  as  corn  is  seldom  planted 
in  checki^ows. 

CORN  HARVESTING  AND  STORING. 

The  time  required  for  corn  to  mature  varies  considerably 
with  the  different  varieties  and  with  the  section  of  the 
country,  but  generally  from  135  to  160  days  must  be  allowed. 
The  harvetiting  season  may  be  said  to  be  at  its  height  in  April 
and  May.  Corn  in  Argentina  is  shucked  from  the  stand- 
ing stalks  in  the  field  and  thrown  into  baskets,  which  the 
shuckers  mo\  e  from  place  to  place  as  the  work  progresses. 
Each  basket,  when  filled,  is  carried  to  some  convenient  point, 
where  the  corn  is  emptied  into  sacks  (PI.  LXI,  fig.  2).  A 
number  of  these  sacks  are  placed  together  in  the  field  and  are 
later  loaded  on  a  wagon  and  hauled  to  the  "  troje  "  (crib) .  The 
trojes  are  built  by  placing  poles  in  the  gi'ound  in  the  form  of 
a  circle.  Wires  are  then  strung  around  on  the  inside  of  the 
poles  to  hold  the  corn  or  cane  stalks  of  which  the  walls  are 
constructed,  as  the  filling  of  the  troje  progresses.  These 
stalks  are  usually  not  fastened  to  the  wires,  but  are  held  in 
place  by  the  corn.  One  method  of  filling  the  trojes  is  shown 
in  Plate  LXI,  figure  3.  The  corn  in  the  sacks  as  hauled  from 
the  field  is  emptied  into  a  box  placed  alongside  of  the  wagon. 
This  box,  filled  with  corn,  is  then  drawn  up  over  the  top  of  the 
troje  on  a  wire  cable,  where  it  is  dumped  into  the  inclosure. 
Plate  LXII,  figure  1,  shows  a  completed  troje  made  from 
cane  stalks.  Very  frequently  a  small  patch  of  cane  is  grown 
for  that  purpose.  Sometimes  the  trojes  are  covered  with 
canvas  or  zinc  sheeting,  but  usually  there  is  no  covering  at 
all  unless  it  be  of  cornstalks  and  husks  or  other  similar  mate- 
rial, as  is  illustrated  in  Plate  LXJI,  figure  2. 

In  the  northern  part  of  the  Province  of  Buenos  Aires, 
where  many  farmers  own  the  land  they  cultivate,  there  is  to 
be  found  a  somewhat  better  type  of  crib  called  "  tinglado," 
which  is  built  in  a  rectangular  form,  the  sides  and  ends  be- 
ing constructed  of  corn  or  cane  stalks,  but  with  a  good  roof 
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of  zinc  sheeting  (PI.  LXII,  fig.  3).  In  a  wet  season  large 
quantities  of  maize  spoil  in  the  trojes  because  there  is  not 
the  proper  protection  for  the  grain.  During  an  inspection 
trip  made  for  the  Minister  of  the  Department  of  Agricul- 
ture of  Argentina  in  May  and  June,  1914,  it  was  found  that 
large  quantities  of  maize  stored  in  imcovered  trojes  was  un- 
fit for  market  except  at  very  great  discounts,  it  being  badly 
damaged  by  having  molded  and  fermented,  while  the  maize 
stored  in  the  tinglados  was  in  very  good  condition.  The 
average  moisture  content  of  the  corn  in  the  different  types 
of  storage  was  as  follows : 

Per  cent. 

In  trojes  without  covers 22.0 

In  trojes  with  covers 18.6 

In  tinglados 18.1 

In   field   unshucked 21. 1 

The  weather  conditions  during  1914  were  perhaps  as  bad 
as  ever  experienced  in  the  country,  an  excessive  amount  of 
rain  having  fallen  during  the  corn-gathering  season.  The 
warm  climate  of  Argentina  causes  the  grain  to  mold  very 
soon,  once  it  becomes  damp  and  wet.  The  government,  how- 
ever, is  carrying  on  an  extensive  educatioaul  campaign  to 
get  the  farmers  to  store  their,  maize  in  well-covered  trojes. 

CLASSES  OF  CORN. 

Flint  corn  is  grown  almost  exclusively,  although  several 
prominent  agriculturists  are  growing  some  of  the  more  im- 
portant varieties  of  American  dent  corn,  mostly  for  feed- 
ing purposes,  with  considerable  success.  The  chief  objection 
to  the  growing  of  dent  corn  seems  to  come  from  the  ex- 
porters, who  claim  that  it  can  not  be  produced  sufficiently 
dry  to  carry  safely  to  Europe.  While  perhaps  there  is  not 
sufficient  evidence  that  dent  corn  can  be  produced  to  better 
advantage  in  Argentina  than  flint  corn,  it  is  believed,  accord- 
ing to  the  best  information  available,  that,  with  the  selection 
of  the  best  varieties  and  with  the  proper  care  in  the  handling 
of  the  crop,  dent  com  with  a  sufficiently  low  moisture  con- 
tent to  carry  safely  through  the  Tropics  can  be  raised.  It 
is  probable  that  with  the  development  of  the  hog-raising 
industry,  which  has  heretofore  been  neglected,  a  greater 
quantity  of  dent  com  will  be  produced. 
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Some  of  the  more  common  varieties  and  types  of  com 
grown  in  Argentina  are  shown  in  the  frontispiece  of  this 
volume,  where  a  comparison  is  made  with  Boone  County 
White  and  Brewer's  Yellow  Dent  corn,  grown  in  the  United 
States.  The  eai-s  of  the  flint  corn  represented  in  this  illus- 
tration were  secured  from  a  lot  of  corn  placed  on  exhibition 
at  a  rural  show  held  in  Argentina.  The  two  ears  represent- 
ing the  com  grown  in  the  United  States  were  selected  from 
samples  furnished  by  the  Office  of  Corn  Investigations  of 
the  United  States  Department  of  Agriculture. 

The  flint  corn  generally  produced  may  be  divided  into  two 
kinds,  white  and  yellow.  The  white  is  the  least  grown,  and 
only  comparatively  small  quantities  are  found  in  commerce. 
Of  the  white  corn  the  type  known  as  "  morocho "  is  mostly 
grown.  The  kernels  are  smooth,  flinty,  and  considerably 
smaller  than  the  kernels  of  the  white  dent  com  of  the  United 
States.  Another  type  of  white  corn  is  known  as  "perla," 
the  ears  and  kernels  of  which  are  only  about  half  the  size 
of  the  "morocho."  The  yellow  corn,  of  which  there  are 
several  types,  is  by  far  the  most  important  in  the  commerce 
of  Argentina.  The  variety  known  as  "maiz  de  harina"  is 
a  very  starchy  corn  of  a  light-yellow  color,  or,  as  the  name 
implies,  corn  for  flour.  The  ears  and  kernels  are  larger  than 
those  of  the  true  flint  corns.  This  variety  is  grown  only  in 
small  quantities  in  the  extreme  northern  part  of  the  grain 
belt,  is  used  chiefly  for  making  meal,  and  is  consumed  locally, 
little  or  none  being  found  in  commerce.  The  most  common 
varieties  of  yellow  corn  are  "  Canario,"  "  Hungaro,"  "  Cuar- 
enton,"  "  Lombardo,"  and  "  Piamontes."  These  varieties 
constitute  by  far  the  greatest  part  of  the  corn  exported.  The 
"  maiz  polenta  "  is  a  Piedmontese  variety  and  takes  its  name 
from  polenta,  a  kind  of  mush  or  porridge  which  is  eaten 
extensively  by  the  Italians.  After  a  few  years  this  variety 
degenerates,  losing  its  original  red  color  and  becomes  nearly 
yellow.  The  "  maiz  cuarenton,"  the  kernels  of  which  are  very 
small  and  flat,  presents  a  very  fine  appearance,  especially 
when  shelled,  and  frequently  commands  a  premium  over  the 
ordinary  yellow  corn  in  some  foreign  markets  in  that  the 
small  kernels  make  it  especially  desirable  for  poultry  and 
pigeon  food. 
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THE  SEEDING  OF  WHEAT,  OATS,  AND  FLAX. 

WTieat  is  sown  as  early  as  May  15  and  as  late  as  Septem- 
ber 15.  The  gi'eatest  quantity  is  seeded  during  July  and 
August,  which  is  the  middle  of  the  Argentine  winter.  In  the 
center  of  the  wheat  belt  the  harvest  begins  usually  in  De- 
cember, depending  on  the  time  of  sowing  and  on  the  weather 
conditions  prevailing  throughout  the  growing  season.  Dur- 
ing the  crop  year  of  1914-15  the  harvest  did  not  begin  until 
January,  and  in  some  parts  not  until  February.  This,  how- 
ever, was  an  exceptionally  late  season. 

The  flaxseed  gi-own  in  the  northern  part  of  the  cereal  zone 
is  usually  harvested  a  little  earlier  than  the  main  part  of  the 
oats  or  wheat  crops.  The  harvesting  of  oats  takes  place  at 
about  the  same  period  as  wheat,  the  seeding  being  done  in 
May,  June,  July,  and  August. 

HARVESTING  AND  THRASHING. 

The  harvesting  of  wheat  is  accomplished  by  means  of 
headers,  binders,  and  Australian  combined  harvesters  and 
thrashers.  The  latter  are  sometimes  called  "strippe^r  har- 
vesters" from  the  fact  that  the  heads  are  stripped  from  the 
stalks  without  cutting  the  plants.  The  machine  is  equipped 
with  a  comb  having  fingers  which  are  set  just  far  enough 
apart  to  permit  the  plants  to  be  drawn  through  until  the 
heads  are  reached,  at  which  time  the  latter  are  stripped  from 
tlie  straw  by  the  aid  of  beaters  revolving  within  a  dnmi  situ- 
ated above  the  rear  of  the  comb.  "While  passing  through 
the  machine  the  wheat  is  separated  from  the  heads,  cleaned, 
and  finally  deposited  in  a  box  having  a  capacity  of  several 
bushels,  which  is  attached  to  the  machine.  From  this  box 
the 'wheat  is  sacked  and  left  at  convenient  points  in  the  field. 
Some  machines  are  equipped  for  sacking  the  grain  as  it  is 
thrashed,  the  bags  being  deposited  in  the  field  as  they  are 
filled.  From  6  to  8  horses  are  generally  used  to  draw 
the  machine,  and  the  operation  may,  under  favorable  condi- 
tions, be  accomplished  by  one  man,  although  at  times  an 
additional  man  or  boy  is  required  to  assist  in  driving  the 
horsey.  ^ATiere  several  machines  are  employed  in  one  field, 
an  extra  man  or  two  is  required  for  sewing  and  piling  the 
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bags  of  grain.  While  there  are  many  disadvantages  con- 
nected Avith  the  use  of  the  "  stripper  harvester,"  the  great 
rapidity  with  which  the  work  is  done  and  the  saving  in  cost 
of  labor  in  gathering  the  crop  are  greatly  in  its  favor  when 
the  conditions  are  right  for  its  use.  The  essentials  for  the 
successful  operation  of  this  type  of  harvester  are  that  the 
land  should  be  reasonably  level,  the  crop  standing  up  well 
in  the  field,  and  the  grain  thoroughly  ripe  and  dry.  As 
soon  as  the  crop  reaches  the  proper  stage  there  is  a  necessity 
of  completing  the  harvest  as  quickly  as  possible  in  order  to 
prevent  excessive  loss  due  to  the  shattering  of  the  grain.  An 
illustration  of  this  type  of  harvester  is  shown  in  Plate 
LXIII,  figures  1  and  2.  Grain  harvested  with  a  binder  is 
usually  thrashed  from  the  shocks.  Headed  grain  is  stacked, 
generally  without  any  covering  (PI.  LXIV,  fig.  1).  Much 
damage  is  sometimes  done  to  the  grain  in  stacks.  This  was 
the  case  in  1915,  when  it  was  practically  impossible  to  move 
the  thrashing  outfits,  due  to  the  extremely  bad  condition  of 
the  roads,  so  that  much  of  the  grain  remained  in  the  fields 
for  several  months  before  thrashing.  According  to  the  De- 
partment of  Agriculture  of  Argentina,  there  were  many 
stacks  unthrashed  on  May  26,  a  very  unusual  occurrence,  as 
generally  the  thrashing  is  completed  by  the  last  of  February. 

CLASSES,  VARIETIES,  AND  TYPES  OF  WHEAT. 

Althougli  the  wheats  of  Argentina  are  generally  classed 
as  soft  wlieats  they  more  nearly  resemble  our  varieties  of 
hard  red  winter.  The  principal  varieties  are  Barletta,  Ruso, 
Italiano,  Frances,  Rieti,  Tuzela,  and  Saldome.  These  varie- 
ties liave  been  grown  for  many  years,  and  it  is  an  unfortu- 
nate fact  that  very  little  attention  has  been  paid  to  the  selec- 
tion of  seed  wheat,  so  that  the  wheats  have  become  verv 
badly  mixed,  it  being  almost  impossible  to  find  pure  types. 
Barletta  is  practically  the  only  variety  recognized  in  com- 
merce, the  others  being  shipped  simply  as  wheat  or  "  trigo  de 
pan,"  wliich  means  wheat  for  bread.  The  "Bolsa"  of  Eo- 
sario  has  designated  a  special  type  of  wheat,  as  "Eosaf^," 
which  is  simply  a  commercial  name  given  to  the  better  wheats 
grown  in  the  Rosario  district  and  sold  to  Europe  under  that 
name.  A  number  of  varieties  have  been  mixed  and  grown 
together  in  certain  sections  and  erroneously  called  "  Hibrido  " 
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(hybrid).  The  cultivation  of  this  wheat  has  increased  quite 
rapidly,  some  agriculturists  believing  that  they  had  a  new 
variety.  This  wheat  is  also  called  "  Pampa,"  from  the  fact 
that  it  is  grown  extensively  in  the  Territory  of  La  Pampa 
Central.  Another  variety  grown  only  in  small  quantities, 
mainly  in  the  northern  part  of  the  cereal  zone  and  in  the 
Province  of  San  Juan,  is  known  as  "  Candeal."  This  wheat, 
while  probably  a  durum,  more  nearly  resembles  the  wheats 
known  commerciallv  in  the  United  States  as  Wild  Goose 
wheat.  The  Candeal  wheat  is  used  almost  exclusively  in  the 
manufacture  of  edible  pastes,  and  very  little  of  this  class  of 
wheat  ever  reaches  the  export  markets. 

MARKETING. 

After  shelling  or  thrashing,  the  grain  is  placed  in  bags  and 
hauled  directly  to  the  railroad  station,  or  it  may  be  piled 
on  the  groimd  to  await  such  transportation  (PL  LXIV,  fig.  2) . 
Many  farmers  do  not  haul  their  own  grain  to  market,  but 
hire  regular  teamsters  to  perform  this  service  for  a  certain 
price  per  100  kilos  (220.5  pounds) ,  the  cost  varying  according 
to  the  length  of  haul  and  the  condition  of  the  roads.  The 
prevailing  tariff  for  hauling  wheat  is  from  If  cents  to  5f  cents 
per  bushel  for  each  league.  Generally,  the  grain  is  trans- 
ported to  market  in  carts  and  wagons  having  immense  wheels 
and  drawn  by  horses  or  oxen.  Anywhere  from  8  to  16  horses 
are  hitched  to  one  wagon,  pulling  from  every  available  place 
where  a  hook  or  ring  may  be  fastened.  This  type  of  wagon 
is  said  to  be  necessary,  owing  to  the  frequently  bad  condition 
of  the  roads  (PI.  LXV,  fig.  1).  During  the  periods  of  dry 
weather  the  roads  usually  become  fairly  good,  and  in  such 
cases  it  is  possible  to  use  a  wagon  with  smaller  wheels.  Such 
a  wagon  is  shown  in  Plate  LXV,  figure  2. 

On  arrival  at  the  station,  the  grain  is  weighed  on  a  small 
platform  scale  and  inspected  and  received  by  the  local  buyer, 
after  which  it  is  stored  in  a  warehouse  or  shed  or  piled 
alongside  the  railroad  tracks  to  await  shipment  to  the 
terminal  market  (PI.  LXVI,  figs.  1,  2,  and  3). 

The  only  means  of  drying  damp  grain  which  has  begun  to 
show  signs  of  deterioration  is  to  spread  it  out  on  the  floor 
of  the  warehouse  or  on  a  canvas  placed  on  the  ground  out- 
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side  the  warehouse,  as  commercial  grain  driers  are  not  yet 
available. 

In  transporting  grain  from  country  stations  to  the  export 
markets  both  box  cars  and  flat  cars  are  utilized.  The  latter 
when  loaded  with  grain  are  covered  with  tarpaulins,  as 
shown  in  Plate  LXIV,  figure  3.  Very  little  grain  in  Argen- 
tina is  hauled  by  rail  for  a  distance  greater  than  300  miles. 
The  freight  tariffs  for  hauling  grain  on  the  railroads  are 
based  on  the  metric  ton  of  2,205  pounds.  The  information 
given  in  the  table  herewith  will  give  an  idea  of  the  rates  in 
force  in  1914  on  one  of  the  principal  lines  which  traverses  the 
corn  belt  extensively. 

Examples  of  railroad  freight  rates  on  com  in  Argentina, 


Approximate 

diswmce  from 

shipping  x>oint 

to  port. 

Rate  in  cents 

(U.  8.)  per  100 

poiinds. 

Approximate 

disumce  from 

shipping  point 

to  port. 

Rate  in  cents 

(U.  S.)  per  100 

IKmnds. 

MiUs. 

10 

48 

98 

127 

148 

174 

200 

3.87 

5.90 

8.52 

9.98 

10.52 

1L22 

1L87 

Miles. 
252 

306 

355 

403 

470 

502 

575 

13.26 
14.65 
15.42 
16wl7 
17.35 
17.87 
19.01 

Grain  received  at  the  export  market  may  be  loaded  directly 
aboard  ship  by  means  of  electric  elevators  leading  from  the 
car  door  to  the  hatchway  or  carried  aboard  by  "peones" 
(laborers).  If  the  grain  is  to  be  shipped  in  bulk,  the  bags 
are  opened  at  the  hatchway.  If  shipment  is  not  made  im- 
mediately, the  grain  is  taken  from  the  cars  and  stored  in 
warehouses  or  piled  outside  (PL  LXVII,  fig.  1).  At  many 
places  on  the  River  Parana,  where  the  banks  are  high  above 
the  water,  the  loading  is  done  by  means  of  "canaletas" 
(chutes),  leading  from  the  warehouses  to  the  ship's  deck. 
During  rainy  or  damp  weather  the  chutes  and  hatchways 
are  covered  with  canvas  to  prevent  the  bags  from  becoming 
wet(Pl.  LXVII,  fig.  2). 

GRAIN  STORAGE  FACILITIES. 

While  there  are  a  few  terminal  grain  elevators  located  at 
Rosario,  Buenos  Aires,  and  Bahia  Blanca,  only  a  com- 
paratively small  amount  of  grain  is  handled  through  this 
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type  of  storage  except  at  Bahia  Blanca  (PL  LXVII,  fig.  3), 
where  the  capacity  of  the  elevators  is  much  greater  than  at 
Rosario  or  at  Buenos  Aires  (PI.  LXVIII,fig.  1).  The  eleva- 
tor storage  capacity  for  the  whole  country,  all  of  which  is 
located  in  the  ports,  possibly  would  not  exceed  8,000,000 
bushels.  The  total  grain  storage  available,  including  sheds 
and  warehouses  throughout  the  country,  is  approximately 
211,000,000  bushels,  of  which  16,800,000  is  located  at  the  ex- 
port points. 

A  number  of  projects  for  the  construction  of  country  and 
terminal  elevators  have  been  discussed.  Recently  a  project 
was  submitted  to  the  National  Congress,  which  calls  for  the 
construction  of  a  system  of  public  elevators.  At  the  present 
time  there  are  possibly  not  more  than  three  or  four  country 
elevators  in  the  whole  of  the  grain  belt  (PL  LXVIII,  fig.  2), 
and  these  have  been  built  only  within  the  past  few  years. 
This  is  a  question  of  great  importance  to  the  Argentine  pro- 
ducer, as  without  elevators  no  facilities  are  available  for  the 
proper  cleaning  of  grain  or  for  the  conditioning  and  han- 
dling of  damp  or  deteriorated  grain.  The  heavy  discounts 
assessed  against  damp  grain  are  largely  due  to  the  costly 
and  impracticable  method  of  drying  by  spreading  the  grain 
out  on  the  ground  (PL  LXVIII,  fig.  3).  It  would  be  impos- 
sible to  give  an  accurate  statement  of  the  losses  to  the  pro- 
ducers caused  by  the  system  of  handling  grain  in  bags  in- 
stead of  the  bulk  system,  as  employed  in  the  United  States 
and  Canada.  That  the  bag  system  is  expensive  is  fully 
realized  when  it  is  considered  that  the  sacks  alone  cost  the 
producer  from  12  to  15  cents  each,  and  to  this  must  be  added 
the  cost  of  handling,  which  is  necessarily  greater  than  if 
handled  through  elevators  in  bulk. 

CLASSIFICATION,   INSPECTION,   AND   GRAIN   CONTRACTS. 

In  Argentina  there  is  no  system  of  grading  grain  such  as 
is  known  in  the  United  States.  Practically  all  of  the  export 
gi-ain  is  handled  by  five  or  six  large  export  firms,  some  of 
which  have  their  agents  in  the  principal  grain-shipping  sta- 
tions, who  buy  direct  from  farmers,  local  dealers,  and  com- 
mission merchants. 

The  "Ciimara  Gremial  de  Cereales"  of  the  commercial 
organization  of  Buenos  Aires  known  as  the  "  Bolsa  de  Com- 
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ercio  "  has  formulated  a  contract  for  the  use  of  its  members 
in  the  buying  and  selling  of  grain.  According  to  the  gen- 
eral rules  governing  this  contract,  wheat  is  bought  and  sold 
to  be  sound,  dry,  and  clean ;  to  have  a  certain  specific  weight, 
the  standard  being  80  kilos  per  hectoliter,  or  approximately 
62.2  pounds  per  Winchester  bushel.  Deliveries  may  be  made 
of  wheat  weighing  5  poimds  less  than  standard  or  other 
specified  weight,  with  corresponding  discounts.  Likewise, 
a  premium  is  given  if  the  wheat  weighs  more  than  that 
specified  in  the  contract. 

Flaxseed  sales  and  purchases  are  made  on  the  basis  of  4 
per  cent  foreign  material,  with  a  tolerance  up  to  8  per  cent. 
The  Camara  Gremial  makes  up  a  monthly  average  of  the 
samples  received,  which  forms  the  basis  of  quality. 

Oats  are  sold  on  the  basis  of  average  quality,  with  an 
allowance  of  6  per  cent  of  black  oats,  3  per  cent  of  foreign 
material  and  3  per  cent  of  barley  being  considered  as  the 
basis  for  foreign  material,  other  grains,  etc.  Oats  contain- 
ing a  maximum  of  5  per  cent  of  foreign  material,  5  per  cent 
of  barley,  and  10  per  cent  of  black  oats  are  deliverable,  with 
corresponding  discounts.  A\Tien  the  specific  weight  is  de- 
clared in  the  contract,  a  maximum  tolerance,  equivalent  to 
approximately  3.1  pounds  per  bushel,  is  allowed,  with  cor- 
responding discounts.  The  usual  standard  for  specific 
weight  is  equivalent  to  36^  pounds  per  Winchester  bushel. 

Maize  is  sold  on  the  basis  of  the  terms  sound,  dry,  and 
clean,  and  in  practice  the  following  additional  classifications 
are  usually  made : 

(1)  Sound,  dry,  and  clean,  according  to  season. 

(2)  "Fresco,"  I.  e.,  damp  maize,  but  cool.    The  usual  discount 

Is  7  cents  per  bushel. 

(3)  "Tale  Quale"   includes  corn  which  may  be  very  damp, 

but  free  of  heat  and  badly  mold-damaged  grains.    The 
usual  discount  is  lOf  cents  per  bushel. 

Grain  is  sold  to  Europe  chiefly  on  the  La  Plata  rye  terms 
contract,  which  provides  that  the  seller  shall  guarantee  the 
condition  of  the  grain  on  arrival  in  Europe.  Differences 
arising  out  of  the  contract  are  arbitrated  in  Europe,  usually 
in  London.  Another  form  of  La  Plata  contract  is  known  as 
the  "Tale  Quale  contract,"  which  stipulates  that  shipment 
must  be  made  in  good  condition  but  "  tale  quale  "  as  regards 
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condition  on  arrival.  The  quality  of  the  grain  shipped  on 
either  contract  must  be  a  fair  average  of  the  season's  ship- 
ments or  in  accordance  with  sealed  samples,  taken  at  the 
time  and  place  of  shipment. 

WAREHOUSE  CERTIFICATES. 

In  October,  1914,  a  national  law,  known  as  the  law  of 
warrants  and  certificates  of  deposit,  was  enacted.  By  the 
provisions  of  this  law  certificates  of  deposit  and  warrants 
may  be  issued  by  duly  authorized  warehousemen,  provided 
that  they  have  previously  conformed  to  certain  specified 
conditions  as  established  by  the  Government  for  the. grain 
which  they  have  taken  in  store.  Such  certificates  of  deposits 
and  warrants  are  negotiable  and  may  be  discounted  at  the 
banks  or  by  the  concerns  issuing  the  certificates.  This  law, 
which  applies  to  practically  all  products  which  are  stored, 
promises  to  be  of  immense  benefit  in  the  commercial  handling 
of  grain. 


IMPROVEMENT  AND  MANAGEMENT  OF  NATIVE 

PASTURES  IN  THE  WEST. 

(Plates  LXIX-LXXII.) 
By  James  T.  Jabdine,  Inspector  of  Oraztng,  V,  8,  Forest  Service, 

THE  CALL  FOR  PASTURE. 

A  PROBLEM':  of  steadily  increasing  importance  to  almost 
every  owner  of  live  stock  in  the  range  States  is  the 
problem  of  improving  and  efficiently  managing  native  pas- 
ture lands.  Indirectly,  but  not  less  surely,  it  affects  the  meat 
and  wool  industries  and  every  consumer  of  their  products. 

For  many  years  in  the  West  there  was  room  for  the  ex- 
pansion of  the  range  stock  industry.  Large  areas  of  unused 
grazing  lands  awaited  the  coming  of  the  stockman.  Only 
part  of  the  pasturage  which  nature  had  provided  in  such 
seeming  abundance  was  utilized  by  the  herds  which  grazed 
in  the  western  country.  But  this  is  no  longer  the  case.  From 
the  desert  to  the  line  of  perpetual  snow  there  is  now  little 
unused  range.  Grazing,  too,  has  in  most  cases  been  un- 
restricted, with  consequent  injury  to  the  forage  growth. 
This  has  gone  on  until  it  is  evident  that,  to  maintain  the 
production  of  even  the  present  number  of  live  stock  under 
the  range  industry,  run-down  ranges  must  be  improved  and 
an  efficient  system  of  native  pasture  management  worked 
out.  In  short,  it  will  be  necessary  not  only  to  build  up  the 
range  lands,  but  to  keep  them  at  their  maximum  carrying 
capacity  once  that  is  done.  There  is  urgent  call  for  such 
measures  now,  but  this  call  will  become  steadily  stronger  as 
settlement  advances  into  the  stock  country  and  range  pasture 
is  needed  for  the  farm  herd  to  supplement  the  pasturage 
and  feed  crops  produced  on  the  cultivated  land. 

A  very  few  figures  will  show  the  magnitude  of  the  pasture 
problem  west  of  the  Mississippi.  There  practically  all  of  the 
land  in  farms  classed  by  the  census  as  unimproved,  some 
252,000,000  acres,  or  more  than  60  per  cent  of  all  such  land 
in  the  United  States,  is  of  value  for  grazing  and  in  use  by 
stock.  Of  the  public  lands,  some  110,000,000  acres  within  the 
National  Forests  carry  live  stock,  mainly  as  summer  range. 
Outside  the  National  Forests,  practically  all  the  public  land, 
not  less  than  300,000,000  acres,  is  used  for  grazing  purposes. 
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All  told,  then,  the  problem  of  improving  and  maintaining 
native  pastures  in  the  range  States  extends,  in  a  broad  sense, 
to  something  ovel-  600,000,000  acres  of  land — nearly  one  and 
one-half  times  the  area  in  the  United  States  that  is  cultivated 
and  cropped. 

CONDITION  OF  NATIVE  PASTURE  LANDS  IN  THE  WEST. 

What  has  taken  place,  and  is  still  taking  place,  on  many 
of  the  privately  owned  native  pastures  is  a  gradual  but  steady 
decline  in  their  carrying  capacity.  Data  collected  by  the 
Kansas  Agricultural  Experiment  Station  show  that  in  that 
State  in  1910  the  average  area  of  grazing  land  required  per 
steer  was  3.80  acres  and  in  1914,  6.55  acres,  an  increase  of 
72  per  cent.  Along  with  this  go  a  corresponding  increase 
of  31  per  cent  in  the  pasture  rent  per  steer  and  a  decrease  of 
24  per  cent  in  the  income  per  acre.  Kansas  has  2  acres  of 
pasture  land  to  every  3  acres  cultivated  and  cropped. 
Though  largely  imsuited  for  cultivation,  these  pasture  lands 
have  reached  a  total  valuation  of  approximately  $400,000,000 
for  grazing  purposes.  This  figure  gives  some  idea  of  how 
important,  from  a  money  standpoint,  is  the  problem  of 
bringing  the  lands  back  to  their  former  degree  of  usefulness 
and  keeping  them  there. 

AATiat  is  true  of  Kansas  is  in  all  probability  true  of  other 
western  States  where  large  areas  of  privately  owned  pasture 
lands  have  been  in  more  or  less  continuous  use  for  spring 
and  summer  grazing.  This  would  not  necessarily  be  the 
case,  however,  with  private  pastures  in  connection  with 
farms  in  the  range  States,  where  the  unimproved  part 
of  the  farm  or  ranch  is  used  in  late  fall,  winter,  and  a 
short  time  in  spring  to  supplement  public  domain  and 
National  Forest  range,  with  the  result  that  the  stock  are  off 
the  private  pastures  during  a  good  portion  of  the  growing 
season  and  the  vegetation  has  a  chance  to  mature  and  so  to 
stand  heavy  grazing  in  fall  and  winter.  T^Tiere  this  is  so,  the 
unprotected  public  lands  must  be  looked  to  for  a  comparison 
with  the  private  pastures  which  are  used  throughout  the 
season  eacli  vear. 

The  average  carrying  capacity  of  the  300,000,000  acres  of 
public  lands  outside  of  the  National  Forests  is  to-day  prob- 
ably 25  per  cent  below  what  it  was  originally.  That  this  esti- 
mate is  conservative  can  be  told  by  the  degree  of  improve- 
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ment  in  forage  crops  and  increase  in  carrying  capacity  which 
follows  restricted  gi-azing  or  total  protection  of  the  range. 

The  lands  used  for  grazing  purposes  within  National  For- 
ests are  gradually  being  brought  back  to  something  like  their 
original  condition  by  the  grazing  management  which  hais 
been  developed  during  the  past  10  years.  Between  1907  and 
1914  the  average  acreage  per  animal  was  reduced  about  14 
per  cent.  As  a  matter  of  fact,  the  average  increase  in 
carrying  capacity  of  ranges  which  were  run  down  in  1907 
may  be  set  at  not  less  than  30  per  cent.  In  many  instances 
the  lands  now  bear  several  times  the  amount  of  vegetation 
which  existed  when  they  were  first  placed  under  management. 

Decrease  or  increase  in  carrying  capacity  is  the  direct  but 
not  the  only  measure  of  deterioration  or  improvement  in  a 
pasture.  The  character  and  amount  of  vegetation  has  a 
gi'eat  deal  to  do  with  the  producing  capacity  of  the  lands 
and  with  the  control  of  mud-laden  flood  waters  which  mean 
damage,  or  even  destruction,  to  lands  and  improvements  fur- 
ther along  the  drainage.  Evidence  of  such  damage,  varying 
from  shoe-string  rills  to  gullies  and  large  washes,  is  com- 
mon enough,  not  only  on  the  improtected  public  lands,  but 
on  the  rolling  and  hilly  privately  owned  pastures.  With 
decrease  in  the  cover  of  vegetation,  rapid  run-off  and  erosion 
is  increased,  and  the  surface  drainage  carries  off  not  only 
the  much-needed  moisture  but  the  soil  as  well.  While  the 
damage  thus  brought  about  is  generally  realized  in  a  vague 
way,  the  tendency  seems  to  be  to  underestimate  it,  just  as  it 
is  tlie  tendency  to  neglect  the  pasture  lands  as  things  which 
can  take  care  of  themselves. 

CAUSES  OF  PASTURE  DETERIORATION. 

0\erstocking  and  premature  grazing  go  together  as  the 
most  direct  causes  of  deterioration  in  western  pastures. 
Lack  of  well-distributed  watering  places  and  unnecessary 
or  improper  handling  of  the  stock,  though  less  important 
than  overstocking  and  premature  grazing,  often  operate  to 
bring  about  a  marked  reduction  in  carrying  capacity. 

OVERSTOCKING. 

T'pon  the  public  lands  outside  of  the  National  Forests,  and 
upon  the  National  Forest  lands  before  they  were  placed  under 
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management,  the  only  limit  to  the  number  of  stock  grazed 
was  usually  the  number  available.  No  consideration  was 
given  to  the  matter  of  carrying  capacity.  This  same  prac- 
tice continued  to  some  extent  even  after  the  lands  passed  to 
private  ownership  and  were  placed  under  fence.  The  more 
common  practice  on  private  lands,  however,  has  been  to 
put  on  all  the  stock  that  the  range  would  carry  and  turn 
them  off  in  fair  to  good  condition,  in  the  belief  that  if  the 
stock  came  off  in  satisfactory  shape  the  range  was  not  over- 
stocked or  injured.  This  is  true,  provided  the  season  of 
grazing  is  limited  so  as  to  give  the  vegetation  a  chance  to  do 
more  than  merely  produce  a  few  leaves,  which  are  eaten  as 
soon  as  they  are  long  enough  to  crop.  It  is  not  true  if  the 
stock  are  turned  on  the  pasture  lands  as  soon  as  there  is 
enough  green  feed  for  them  to  live  on  and  kept  there,  to 
the  apparent  capacity  of  the  pasture,  as  long  as  they  can 
remain  in  fairly  good  condition.  The  fact  that  this  has  been 
the  method  followed  accounts  for  the  decrease  in  carr3nLng 
capacity  of  many  private  pastures,  when  the  owners  believed 
that  the  lands  were  not  overstocked.  Animals  which  are 
allowed  to  graze  the  green  feed  of  the  choice  forage  plants 
nearly  as  fast  as  it  grows  may,  for  the  time  being,  get  enou^ 
to  eat,  but  to  rob  the  plants  continuously  of  this  foliage  robs 
them  also  of  their  laboratory  for  manufacturing  plant  food, 
and  they  are  gradually  starved  out  of  existence.  The  change, 
perhaps,  is  not  noticeable  during  any  one  year,  but  in  a 
period  of  5  or  more  years  the  better  forage  plants  are  greatly 
reduced,  if  not  killed  out,  and  their  place  taken  by  less 
desirable  grasses  and  weeds. 

The  condition  of  the  stock,  therefore,  is  not  in  itself  a 
safe  way  to  judge  whether  a  range  is  overstocked  or  not. 
It  works  well  enough  on  winter  pastures  which  have  been 
arotected  during  the  growing  season,  and  it  works  moder- 
itely  well  on  Natid«\  Forest  ranges  where  the  stock  are 
lot  pi^^  ori  until  ^'  -^(fjetation  is  well  along  in  its  short 
">'^'*^'^  .'  '  "'"»'       j       n  hf^  "Sp^  also  on  spring  and  fall 
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the  case  the  number  of  stock  must  be  reduced  materially 
below  the  number  which  can  be  kept  in  good  condition,  if 
the  pasture  is  to  be  kept  up. 

PREMATURE  GRAZING. 

Until  a  few  years  ago  premature  grazing  was  generally 
understood  to  mean  grazing  in  early  spring,  while  the 
ground  was  still  soft  enough  to  make  it  certain  that  a  great 
deal  of  the  vegetation  would  be  destroyed  or  badly  injured 
by  trampling.  It  is  now  realized  that  this  is  only  a  limited 
view.  If  the  maximum  stand  of  forage  plants  which  are 
naturally  dominant  on  a  pasture  is  to  be  maintained  under 
annual  grazing,  it  would  seem  that  the  land  should  be 
grazed  only  after  approximately  the  time  of  year  when 
these  plants  mature  their  seeds.  This,  however,  is  not  prac- 
ticable. Therefore,  to  approach  it  as  nearly  as  possible 
consistent  with  the  whole  plan  of  live  stock,  farm,  and  pas- 
ture management  is  the  problem  to  be  worked  out.  When 
the  season  of  grazing  that  will  give  the  vegetation  the  great- 
est chance  to  grow,  consistent  with  the  profitable  handling 
of  the  stock,  is  decided  upon,  then,  and  not  until  then,  can 
the  number  of  stock  a  given  pasture  will  carry  be  con- 
sistently estimated.  It  should  be  determined  finally  by 
careful  observation  of  the  range,  not  the  stock,  over  a  period 
of  from  3  to  5  years. 

WATERING   PLACES. 

I^ck  of  well-distributed  watering  places,  each  with  ample 
water  for  the  stock  which  may  drift  to  it,  results  in  over- 
grazing and  excessive  trampling  aroimd  the  watering  places 
which  do  exist.  The  area  of  pasture  injured  in  this  way  will 
depend  upon  the  distance  between  water  and  upon  topogra- 
phy. At  best  there  will  be  slight  damage,  especially  in  cattle 
pastures.  In  extreme  cases  observed  on  cattle  range  in  com- 
paratively level  country  the  denudation  or  material  decrease 
in  vegetation  gradually  extends  outward  from  the  water  a 
distance  of  at  least  6  miles.  On  many  of  the  smaller  private 
pastures  decrease  in  carrying  capacity  due  to  this  cause  may 
seem  negligible.  It  operates,  however,  to  reduce  the  average 
l^roductiveness  of  the  whole  pasture,  just  as  small  imculti- 
vated  spots  bring  down  the  average  yield  of  a  cultivated 
field,  and  efficient  management  must  take  it  into  account. 
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LAND. 

If  run-down  pastures  or  ranges  are  to  be  brought  up  to 
their  original  or  maximum  productiveness,  they  must,  of 
course,  be  seeded  to  forage  plants.  This  must  be  done  either 
artificially  with  seed  available  on  the  market,  or  by  manag- 
ing the  pastures  so  they  will  reseed  themselves  with  the  better 
species  of  existing  native  vegetation.  If  artificial  seeding  were 
economically  practicable,  as  it  is  in  the  case  of  cultivated  lands, 
the  depletion  of  pastures  would  be  a  matter  of  less  concern. 

For  many  years  the  United  States  Department  of  Agri- 
culture has  conducted  experiments  in  artificially  reseeding 
worn-out  or  run-down  native  pasture  lands  in  the  West,  but 
practical  results  are  limited  to  a  small  acreage  of  lands  where 
soil  and  moisture  conditions  are  very  favorable,  and  even  <m 
such  lands  it  is  frequently  a  question  whether  the  increase  in 
forage,  or  the  saving  of  time  in  securing  revegetation,  will 
justify  the  expense  of  seeding. 

The  irtfiprovement  and  maintenance  of  the  forage  crop, 
then,  must  be  accomplished  largely  through  management 
which  will  meet  the  requirements  of  the  desirable  native 
plants  so  that  they  can  maintain  themselves  and  reseed  as 
often  as  necessary.  The  gist  of  the  whole  matter  is  that  the 
requirements  of  the  vegetation  which  makes  up  the  forage 
crop  on  the  pasture  lands  must  be  studied  and  taken  into 
account  in  working  out  a  system  of  grazing  management. 

Studies  of  this  kind  were  undertaken  by  the  Forest  Serv- 
ice of  the  United  States  Department  of  Agriculture  in 
1907  on  depleted  ranges  of  a  National  Forest  area  in  north- 
eastern Oregon,  with  the  object  of  developing  a  plan  of 
using  the  range  which  would  harmonize  the  requirements 
of  the  vegetation  and  the  requirements  of  successful  live- 
stock management  in  the  greatest  possible  degree.  The  re- 
niirements  of  ^^'  'mportant  range  forage  plants  and  the 
essentia  ^nr^-^c  t  -I'ldinc  irrazing,  which  affect  their 
,rc-T'+i     .,         »^     ....  ..      ^firpfijiiy  studied  over  a 
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FiQ.  1.— Earlv  Summer  Grazino  on  National  Forest  Ranqe  in  Montana, 
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FiQ.  2.— GnAMA  Grass  Range  on  the  Jornada  Plains  of  New  Mexico, 

This  ruage  has  Improved  33  pei  cent  sines  April,  l'JI3,  primartly  m  a  result  ol  llgbt 
stock  IDE  dutlng  the  growlne  season. 


Fio,  1.— FooTHiUL  Grassland  of  Oregon  Reduced  to  Three-Tenths  of 
A  Groun'i  Cover  as  a  Result  of  Yearlong  Grazing  for  a  Number  of 
Years, 
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son  remained  after  the  important  range  plants  had  matured 
seed.  Accordingly,  an  area  equivalent  to  one-fourth  the 
carrying  capacity  allotted  to  a  band  of  sheep  was  protected 
against  grazing  until  the  important  plants  on  it  had  matured 
seed.  After  seed  maturity  the  first  year  the  area  was  heavily 
grazed,  so  that  the  sheep  might  aid  in  planting  the  seed  by 
trampling  it  into  the  groimd.  During  the  second  year,  or 
during  the  first  season  after  a  crop  of  fertile  seed  was  pro- 
duced, the  area  protected  the  first  year  was  again  protected 
until  after  seed  maturity,  when  it  was  only  moderately  grazed 
in  order  to  give  the  seedling  plants  from  the  first  year's  seed 
crop  a  chance  to  develop  a  good  root  system  before  they 
were  subjected  to  trampling.  Where  the  vegetation  at  the 
beginning  was  vigorous  enough  to  produce  a  crop  of  fertile 
seed  the  first  year,  the  one- fourth  of  the  range  selected  for 
reseeding  was  protected  imtil  after  seed  maturity  for  two 
seasons  only.  It  was  then  grazed  early  in  the  season,  and 
another  one-fourth  was  reseeded  by  keeping  the  sto6k  off 
until  after  seed  maturity  each  year  for  two  years.  In  the 
same  way  each  one-fourth  of  the  range  was  reseeded  natu- 
rally, without  depriving  the  stock  of  the  forage  on  any  part 
of  the  range  any  year. 

Where  the  vegetation  was  badly  overgrazed  at  the  begin- 
ning it  was  found  that  two  seasons  of  protection  until  after 
seed  maturity  was  necessary  before  the  original  plants  became 
vigorous  enough  to  produce  a  crop  of  fertile  seed.  In  such 
cases  it  took  4  years  to  accomplish  what  was  accomplished  in 
2  years  where  the  original  vegetation  was  vigorous  enough  to 
produce  a  crop  of  fertile  seed  the  first  season  of  protection. 

A  study  was  made  to  determine  the  improvement  in  vege- 
tation secured  under  this  plan  of  management  as  compared 
with  similar  range  grazed  throughout  the  season  each  year, 
and  also  with  fenced  areas  not  grazed  at  all.  At  the  end  of 
the  tliird  year  it  was  found  that  the  reproduction  from  seed 
was  five  and  one-half  times  greater  on  the  lands  grazed  after 
seed  maturitv  each  of  the  three  seasons  than  on  the  areas 
totally  protected  against  grazing,  while  the  reproduction 
of  good  forage  species  was  much  greater. 

It  was  found  that  establishment  of  seedlings  depends  very 
largely  upon  the  thoroughness  with  which  the  seed  is 
planted.     Similarly,  it  was  found  that  nearly  all   fertile 
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seeds  will  germinate  on  the  surface  of  the  ground,  but  the 
resulting  plants  are  unable  to  extend  their  root  systems  deep 
enough  to  reach  the  moist  lower  soil,  so  that  where  the  sur- 
face layer  of  soil  dries  out  early  in  the  season,  as  it  does  on 
most  of  the  range  lands,  the  young  plants  die  from  drought. 
This  is  what  happened  on  the  lands  totally  protected  against 
grazing,  and  as  a  result  a  large  percentage  of  the  reproduc- 
tion was  made  up  of  less  valuable  plants,  the  seeds  of  which 
are  provided  with  contrivances  which  work  them  into  the 
ground.  On  the  area  grazed  after  seed  maturity  the  sheep 
trampled  a  good  deal  of  the  seed  into  the  ground  and  re- 
production as  a  consequence  was  much  better. 

Following  the  Oregon  experiments  the  system  of  deferred 
grazing  has  been  tested  out  elsewhere  on  both  cattle  and 
sheep  ranges,  and  both  practically  and  experimentally,  with 
results  that  confirm  those  secured  in  Oregon.  In  a  three- 
years'  test  on  early  sunmier  overgrazed  sheep  range  in  Wy- 
oming, the  total  vegetation  on  range  grazed  each  year  after 
seed  maturity  increased  at  least  100  per  cent,  and  of  this  at 
the  end  of  three  years  80  per  cent  was  made  up  of  the  best 
forage  plants.  On  an  adjoining  area  protected  against  graz- 
ing for  three  seasons  the  total  vegetation  increased  80  per 
cent,  while  the  proportion  of  desirable  forage  plants  at  the 
end  of  the  test  was  only  about  25  per  cent.  Adjoining  range, 
grazed  season-long  each  of  the  three  years,  had  only  one-half 
as  much  total  vegetation  as  the  area  grazed  each  year  after 
seed  maturity,  not  more  than  22  per  cent  of  which  was  made 
up  of  the  best  forage  plants. 

On  desert  grass  range  of  the  Jornada  Plains  in  southern 
New  Mexico  an  area  of  35,686  acres  was  fenced  in  April, 
1913.  During  the  main  summer  growing  seasons  of  1918 
and  1914  it  was  stocked  with  cattle  onlv  to  about  one-fifth 
to  one-third  of  its  carrying  capacity,  in  order  to  give  the 
vegetation  a  chance  to  develop  and  produce  seed.  During  the 
remaining  8  months  or  so  of  each  year  the  area  carried  stock 
to  about  its  existing  capacity.  In  the  summer  of  1915  the 
actual  number  of  good  forage  plants  per  unit  area,  according 
to  experimental  count,  was  33  per  cent  greater  on  the  fenced 
area  than  on  the  outside  range.  Further,  the  height  growth 
of  the  vegetation  in  the  pasture  exceeded  the  growth  of 
that  outside  by  from  2  to  6  inches.   When  the  area  was  fenced 
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in  1913  it  was  in  poorer  condition  than  the  outside  range  is 
at  present,  for  the  latter  has  recuperated  as  the  result  of 
two  exceptionally  good  years  for  forage  growth  in  New 
Mexico.  The  improvement  in  the  pasture  is  largely  the 
result  of  protection  during  the  summer  growing  season, 
and  shows  what  can  be  accomplished  even  where  growing 
conditions  are  less  favorable  than  on  the  majority  of  pasture 
lands. 

The  principles  of  deferred  grazing  are  being  applied  on 
National  Forest  ranges  as  rapidly  as  possible,  and  the  results 
in  practice  bear  out  those  secured  experimentally.  Where  it 
is  not  possible  to  defer  grazing  imtil  the  vegetation  matures 
seed,  it  is  planned  to  give  each  part  of  the  range  in  turn  its 
chance  for  the  maximum  undisturbed  growth  consistent  with 
use.  It  is  firmly  believed  that  the  maximum  continuous 
carrying  capacity  of  the  range  can  not  be  maintained  with- 
out the  application  of  the  prmciple  of  deferred  grazing. 

SUGGESTIONS  FOR  IMPROVING  AND  MANAGING  NATIVE 

PASTURES. 

The  principles  just  discussed  may  be  summarized  into  the 
following  points  for  application  in  the  management  and 
improvement  of  native  pasture  lands  in  the  range  States, 
especiall}'  lands  under  fence : 

(1)  Avoid  grazing  any  of  the  pasture  while  the  ground 
is  wet  in  spring  and  the  principal  forage  plants  are  just  be- 
ginning growth. 

(2)  Limit  the  number  of  stock  to  what  it  is  believed  the 
whole  area  will  support,  at  least  in  good  condition  for 
feeders. 

(3)  Apply  the  principles  of  deferred  grazing  as  nearly  as 
possible. 

(4)  Control  and  distribute  the  stock  by  fences,  well- 
distributed  watering  places,  and  salt  troughs,  so  as  to  mini- 
mize handling,  natural  travel,  or  congregating  in  large 
herds.  In  other  words,  work  for  open,  quiet  grazing,  mii- 
formly  distributed  over  the  entire  area. 

(5)  Watch  the  vegetation  on  the  area  as  a  whole  to  find 
out  whether  the  best  forage  plants  are  increasing  or  de- 
creasing, and  increase  or  decrease  the  number  of  stock  as 
may  be  necessary  to  bring  the  pasture,  or  each  compartment 
of  it,  to  its  maximum  forage  production. 
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With  the  limited  information  available,  it  is  difficult  to 
set  a  time  limit  for  the  protection  of  the  pasture  lands  before 
gi'azing  begins  in  the  spring.  In  the  arid  and  semihumid 
sections  stock  should  probably  be  kept  off  for  approximately 
2  weeks  after  gi-owth  of  the  main  forage  plants  begins. 
Where  moisture  is  abimdant  throughout  a  long  growing 
season,  this  feature  is  not  so  important.  If  the  pasture  land 
is  an  important  part  of  the  farm,  it  will  in  most  cases  pay  in 
the  end  to  feed  the  stock  the  extra  2  weeks  in  the  spring, 
in  order  to  give  the  vegetation  a  chance  to  get  a  good  start. 
This  period  of  protection  is  merely  tentative,  and  may  be 
materially  changed  as  a  result  of  further  experiment  and 
observation.  The  essential  point  is  that  some  measure  of 
protection  at  the  beginning  of  the  growing  season  is  essen- 
tial in  intensive  pasture  management. 

With  grazing  restricted  at  the  beginning  of  the  season,  it 
is  believed  that  when  the  stock  is  allowed  to  run  over  the 
whole  of  the  pasture,  limiting  the  number  to  what  the  area 
will  carry  and  turn  off  in  good  feeder  condition,  is  sufficient 
protection  against  overstocking  to  begin  with. 

As  an  illustration  of  the  practical  application  of  deferred 
grazing,  take,  for  example,  a  pasture  of  600  acres.  It  should 
be  divided  by  cross  fences  into,  say,  three  compartments  of 
approximately  200  acres  each,  arranged  so  as  to  give  the  best 
distribution  of  water  and  shade.  Beginning  in  1916,  for 
example,  area  No.  1  should  be  grazed  first,  No.  2  second,  and 
area  No.  3  should  not  be  grazed  until  the  important  forage 
plants  have  set  seed.  It  may  then  be  grazed  heavily.  In 
1917  area  No.  2  should  be  grazed  first,  area  No.  1  second,  and 
area  No.  3  should  again  be  protected  until  the  important 
forage  plants  have  set  seed,  and  should  then  be  grazed  only 
moderately,  in  order  to  avoid  as  far  as  practicable  the  de- 
struction of  young  plants  by  grazing  or  trampling.  In  1918, 
area  No.  1  should  be  grazed  first,  area  No.  3  second,  and  area 
No.  2  should  be  protected  until  the  important  forage  plants 
have  set  seed.  It  should  then  be  grazed  heavily.  In  1919, 
area  No.  3  should  be  grazed  first,  area  No.  1  second,  and  area 
No.  2  should  again  be  protected  until  the  plants  have  set 
seed,  and  then  be  grazed  moderately.  In  1920,  area  No.  3 
should  be  grazed  first,  area  No.  2  second,  and  area  No.  1 
protected  until  the  important  forage  plants  have  set  seed, 
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and  then  be  grazed  heavily.  In  1921,  area  No.  2  should  be 
grazed  first,  area  No.  3  second,  and  area  No.  1  moderately 
grazed  after  the  plants  have  set  seed.  The  period  1922  to 
1927  should  be  a  repetition  of  the  plan  for  1916  to  1921,  ex- 
cept that  in  1922  area  No.  2  should  be  grazed  first  instead  of 
second,  and  area  No.  1  second  instead  of  first,  in  order  to 
give  the  young  plants  on  area  No.  1  the  additional  advan- 
tage of  protection  during  the  fore  part  of  the  season,  so  that 
they  may  become  thoroughly  established.  The  management 
throughout  the  period  is  more  concretely  shown  by  the  fol- 
lowing table : 

Order  of  grazing. 


Year. 

Area 
No.l. 

Area 
No.  2. 

Area 
No.  3. 

Year. 

Area 
No.  1. 

Area 
No.  2. 

Area 
No.  3. 

1916 

First.... 

Second.. 

Third. 

1920 

Third... 

Second.. 

First. 

1917 

Second. . 

First.... 

Third. 

1921 

Third... 

First.... 

Second. 

1918 

First.... 

Third... 

Second. 

1922 

Second. . 

First.... 

Third. 

1919 

Second. . 

Third... 

First. 

By  following  this  plan  the  various  portions  of  the  range 
will  be  given  not  only  equal  chance  to  reseed  but  equal  pro- 
tection against  grazing  during  the  fore  part  of  the  growing 
season.  Should  one  part  of  a  pasture  be  in  gi'eater  need  of 
building  up  than  another,  it  may  be  advisable  to  vary  the 
plan  in  a  way  to  secure  a  maximum  crop  over  the  whole  area 
as  soon  as  practicable.  It  is  possible,  too,  that  the  character 
of  the  vegetation,  the  soil,  and  moisture  conditions  may  be 
slightly  different  on  different  parts  of  the  area,  so  that  one 
part  will  be  more  in  need  of  protection  than  another.  A 
knowledge  of  the  individual  case  is  necessary  in  order  to  de- 
cide what  variation  should  be  made,  but  if  the  principles 
involved  are  clear,  this  should  not  be  a  difficult  matter. 

The  advantages  of  readily  available  water  and  salt  and  of 
quiet  handling,  with  equal  chance  for  the  individual  animals 
in  feed  lots,  are  well  known  to  stockmen.  The  same  ad- 
vantages apply  to  the  animals  in  the  pasture,  and  the  object 
should  be  to  obtain  them  as  far  as  practicable. 

The  same  observation  should  be  given  the  pasture  lands  to 
determine  both  change  in  amount  of  vegetation  and  in  spe- 
cies as  the  farmer  gives  his  alfalfa  land  to  determine  the 
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density  of  the  stand  and  the  amount  of  weeds  present.  To 
facilitate  observations  of  this  character,  a  plot  about  2  rods 
square  should  be  fenced  in  each  typical  part  of  the  pasture. 
Stock  should  be  kept  off  these  check  plots  at  all  times,  so 
that  the  vegetation  will  have  the  best  opportunity  for 
growth.  By  careful  comparison  of  the  forage  within  these 
protected  areas  and  on  the  adjoining  pasture,  it  will  be  pos- 
sible at  any  time  to  tell  whether  the  pasture  is  or  is  not 
approximately  at  a  maximum,  both  as  to  density  of  vegeta- 
tion and  species.  For  accurate  comparison,  the  number  of 
plants,  size  of  plants,  and  general  vigor  for  each  species 
per  unit  area  should  be  determined;  but  generally  careful 
observation  without  counts  should  show  whether  or  not  the 
best  practical  results  in  carrying  capacity  are  being  secured. 
The  loss  of  pasturage  on  the  inclosed  plots  and  the  cost  of 
the  fences  and  their  maintenance  will  amount  to  but  little 
charged  against  the  pasture  as  a  whole. 

The  acreage  of  native  pasture  lands  where  it  will  pay  to 
seed  cultivated  forage  plants  are  so  limited  by  soil  and 
moisture  conditions  that  definite  suggestions  as  to  where 
such  seeding  will  pay  are  not  given  here.  A  better  plan  will 
be  for  the  individual  to  ask  advice  of  the  United  States 
Department  of  Agriculture  or  the  State  agricultural  experi- 
ment station  for  his  own  specific  case. 

It  has  been  pointed  out  that  while  the  damage  due  to 
erosion  is  generally  recognized,  the  character  and  extent  of 
this  damage  are  not  always  fully  appreciated.  The  rills,  gul- 
lies, and  larger  washes  are  plain  enough,  but  the  removal  of 
a  sheet  of  good  soil  from  the  surface  of  large  areas  by  wind, 
water,  and  other  factors  is  apparent  only  after  careful  obser- 
vation. Yet  it  is  important.  The  first  step  in  checking  dam- 
age of  this  character  is  to  restore  the  native  vegetation  of  the 
pasture.  The  suggestions  already  made  relative  to  grazing 
management  should  accomplish  this,  if  it  can  be  accom- 
plished. When  the  vegetation  on  the  area  as  a  whole  has 
been  restored,  engineering  work  to  fill  up  washes  and  gullies 
may  be  advisable.  Engineering  methods  without  restoration 
and  protection  of  the  vegetative  cover,  however,  will  be 
expensive  and  not  productive  of  the  best  results. 


HOW  SEED  TESTING  HELPS  THE  FARMER. 

0 

By  E.  Bbown, 

Botanist  in  Charge  of  the  Seed  Lahoratoryy  Bureau  o/  Plant  Industry, 

EVEN  under  the  most  favorable  conditions  crop  produc- 
tion is  uncertain,  depending  as  it  does  on  so  many  fac- 
tors partially  or  wholly  beyond  the  control  of  the  farmer. 
Agricultural  advancement  is  largely  a  matter  of  overcoming 
the  factors  of  uncertainty. 

The  natural  conditions  of  climate  must  be  accepted  as  they 
are,  although  their  effect,  as  well  as  the  condition  of  the  soil, 
can  be  modified  through  drainage,  irrigation,  cultivation, 
fertilization,  and  crop  rotation.  One  of  the  chief  factors  in 
crop  production,  however,  and  one  which  can  be  fully  con- 
trolled, is  the  quality  of  the  seed  planted. 

The  farmer  who  uses  seed  that  has  been  carefully  tested 
and  found  to  be  of  good  quality  knows  that  under  favorable 
conditions  a  good  stand  will  be  obtained  in  the  field.  It  is 
poor  economy  for  him  to  invest  the  money  and  labor  neces- 
sary for  the  production  of  a  crop  and  overlook  the  pos- 
sibility of  failure  through  the  use  of  poor  seed. 

While  valuable  varieties  and  strains  of  our  cultivated 
crops  are  being  brought  into  use  through  breeding,  selection, 
and  introduction,  comparatively  little  is  being  done  to  im- 
prove the  quality  of  the  seeds  of  those  commonly  cultivated 
varieties  with  which  most  of  our  farming  land  is  seeded. 

The  judging  of  seed  com  and  testing  it  for  germination 
have  come  to  be  the  chief  features  of  com  shows  and  play 
a  prominent  part  in  all  present-day  agricultural  education, 
but  the  seeds  of  the  small  grains  have  received  too  little 
attention,  while  grass,  clover,  and  other  forage-plant  seeds 
have  been  for  the  most  part  neglected.  It  is  in  connection 
with  these  latter  seeds,  with  which  the  farmer  is  not  familiar, 
that  seed  testing  is  of  most  service  to  agriculture. 

The  greater  part  of  the  seed  sown  on  American  farms, 
aside  from  cereals,  corn,  and  cotton,  is  not  produced  on  the 
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farm  where  it  is  used,  but  is  gathered  together  from  all 
parts  of  the  world  by  wholesale  seedsmen,  is  mixed,  re- 
cleaned,  and  gi'aded  to  suit  the  demand  at  the  time,  and 
then  distributed  to  the  localities  where  it  is  used.  The 
farmer  is  told  little  about  the  place  of  origin  and  often  less 
about  the  (juality  of  the  seed  purchased. 

Seed  testing  furnishes  a  means  of  pointing  out  to  the 
farmer  certain  features  that  determine  to  a  large  extent  the 
value  of  any  particular  lot  of  seed.  Few  farmers  will  buy 
seed  if  they  know  that  only  one-third  or  one- fourth  of  it  will 
grow,  but  seed  of  this  quality  is  being  imported  and  sold 
to  our  farmers  every  year.  The  farmer  who  buys  clover  or 
alfalfa  or  timothy  or  orchard-grass  seed  but  once  a  year  is 
not  able  to  judge  the  quality  of  the  seed  for  himself.  He 
is  in  need  of  information  as  to  the  kind  or  variety  he  is 
buying,  whether  it  is  adulterated  with  cheaper  and  perhaps 
useless  substitutes,  what  proportion  of  it  may  be  expected 
to  produce  plants  under  favorable  field  conditions,  and 
whether  it  contains  the  seeds  of  weeds  w^hich  may  become 
troublesome.  All  of  this  information  is  necessary  before 
he  can  be  reasonably  sure  of  producing  a  good  crop.  Under 
present  conditions  this  information  is  not  generally  fur- 
nished by  seedsmen  in  such  a  way  that  it  is  of  service  to 
the  farmer. 

INEFFICIENT  SEED  LAWS. 

Twenty-six  States  have  passed  laws  regulating  the  sale 
of  seeds,  and  in  most  of  them  certain  labels  indicating 
(juality  are  demanded,  but  the  information  thus  conveyed 
is  meager  at  best  and  is  required  only  when  sales  are  made 
within  the  State.  In  onlv  one  State  has  there  been  an 
attempt  to  apply  the  provisions  of  the  law  to  keeping  out 
of  its  boundaries  seeds  which  would  not  be  permitted  sale 
within  them.  No  statement  of  quality  is  required  with  the 
large  proportion  of  agricultural  seeds  sold  from  one  State 
into  another. 

Seed  testing  gives  the  seedsman  accurate  information  about 
the  seeds  he  is  selling  and  makes  it  possible  for  him  to  con- 
duct his  business  with  that  intelligent  interest  which  has 
too  often  been  lacking,  but  which  is  rapidly  becoming  neces- 
sary to  the  successful  seed  merchant.    Through  the  increased 


Fig.  3— Turnip  Rape-Little  Fon- 
AOe  Compared  to  Winter  Rape; 
Leaves  Thin  and  Hairy. 
PLANTS    FROM    THREE    TYPES    OF    SEED    IMPORTED    AS    RAPE. 
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attention  that  is  given  to  the  importance  of  good  seed  the 
general  quality  of  commercial  seed  has  greatly  improved, 
the  demand  for  high-grade  seeds  is  increasing,  and  more  of 
the  refuse  which  was  formerly  sold  as  seed  is  now  cleaned 
out  and  destroyed;  but  there  is  still  much  to  be  desired. 
Under  present  conditions  each  farmer  must  get  for  himself 
information  as  to  the  quality  of  the  seed  he  is  sowing;  other- 
wise, poor  stands  and  crop  failures  will  frequently  follow. 

IMPORTED  SEEDS. 

Through  the  enforcement  of  the  seed  importation  act  the 
quality  of  the  seeds  brought  into  the  United  States  has 
greatly  improved.  This  act  prohibits  the  importation  of 
the  seeds  specified  only  when  they  are  adulterated  or  unfit 
for  seeding  purposes  as  defined  in  the  act,  but  it  does  not 
prohibit  the  importation  of  seed  that  is  dead  or  that  con- 
tains large  quantities  of  chaff  and  dirt.  Before  this  act 
became  a  law  it  was  not  uncommon  for  red  and  alsike 
clover  and  alfalfa  seed  which  was  worthless  for  seeding 
purposes  to  be  imported.  The  United  States  had  become  a 
favorite  market  for  European  seed  screenings.  Conditions 
are  now  changing,  and  seedsmen  are  commonly  makipg  their 
foreign  purchases  on  the  basis  of  the  seed  importation  act, 
so  that  few  lots  of  low-grade  seed  unfit  for  entry  under  that 
act  are  being  offered  for  import  When  an  occasional  lot  of 
such  seed  is  now  brought  to  the  United  States  it  is  either 
returned  to  the  country  of  origin  or  cleaned  in  bond  under 
customs  supervision  and  the  cleanmgs  exported  or  denatured. 

Tests  of  samples  of  foreign  seed  received  through  the 
Customs  Service  show  that  between  July  1,  1914,  and  Oc- 
tober 1,  1915,  over  300,000  pounds  of  li^lb-weight  orchard- 
grass  seed  were  imported  which  c<mtained  an  average  of 
only  28  per  cent  of  seed,  the  remainder  being  chaff  and  dirt 
Nearly  2,500,000  pounds  of  the  crimson-clover  seed  imported 
during  the  6  months  following  April  1,  1915,  contained  an 
average  of  only  54  per  cent  of  live  seed,  and  of  this  the 
germination  of  500,000  pounds  averaged  but  88  per  cent  (See 
PI.  LXXIII.)  In  other  words,  enou^  orchard-grass  seed 
was  imported  to  sow  20,000  acres  and  enough  crimson-dover 
seed  to  sow  120,000  acres,  none  of  which  could  be  expected 
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to  produce  a  stand  in  the  field  when  used  at  a  normal  rate 
of  seeding.  Dead  crimson-clover  seed  can  not  be  eflfectively 
separated  from  live  seed,  and  both  the  crimson-clover  and 
orchard-grass  seed  were  imported  at  such  prices  that  the 
good  seed  in  these  shipments  cost  more  than  the  best  grade 
of  seed  on  the  market  at  the  time.  All  of  this  crimson- 
clover  seed  of  low  vitality  and  chaffy  orchard-grass  seed  is 
sold  to  the  farmer  without  recleaning.  While  the  indi- 
vidual farmer  can  protect  himself  from  the  use  of  such 
worthless  seed  by  having  each  lot  tested  before  he  sows  it, 
such  seed  should  not  be  allowed  to  come  into  the  country. 
Its  importation  can  result  only  in  profit  to  the  dealer  selling 
it  and  the  loss  of  the  crop  to  the  farmer  who  sows  it. 

The  United  States  annually  imports  from  1,000,000  to 
3,000,000  pounds  of  winter  rape  seed,  most  of  it  coming 
from  the  Netherlands.  Owing  to  an  embargo  placed  on  the 
exportation  of  rape  seed  by  the  Netherlands  in  the  spring 
of  1915,  seed  was  imported  as  rape  from  other  countries,  in- 
cluding France,  Argentina,  and  Japan.  This  has  resulted 
in  seed  of  three  distinct  plants  being  imported  and  sold  as 
winter  rape,  as  follows:  (1)  Winter  rape,  a  biennial  forage 
crop  with  fleshy,  succulent  leaves,  furnishing  an  abundance 
of  forage  the  first  year  and  seeding  the  second  year  after 
planting;  (2)  an  oil  seed-producing  plant,  similar  to  winter 
rape  in  the  early  stages,  but  maturing  seed  in  midsummer  of 
the  first  year  of  growth;  and  (3)  an  oil  seed-producing 
turnip,  blossoming  the  second  season  after  sowing  and  dif- 
fering from  the  common  garden  turnip  especially  in  having 
no  thickened  root.  This  plant  has  thin,  hairy  leaves,  fur- 
nishing little  forage  compared  with  winter  rape.  (PL 
LXXIV.)  To  point  out  to  the  farmer  and  to  seedsmen  the 
identity  of  the  seeds  of  such  substitutes  is  one  of  the  im- 
portant applications  of  seed  testing. 

ADULTERATED  SEEDS. 

■'    IOC  Seen  an  all  too  common  practice  for  seedsmen, 

.,fb"-    ».  .i^-ngrl^  ->-  unknowingly,  to  sell  seed  of  a  cheaper 

V-       --   -V       .lahor  -Hpa  when  they  are  similar  in 


^.    if*  ». 


.1 


-    iccv   ixtto  uot3ii  adulterated  with  millet  and  yel- 
rp.pfnplr^    hln'^orrass  with   Canada  bluegrass^ 
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orchard  grass  with  meadow  fescue  and  rye-grass,  hairy  vetch 
with  spring  vetch,  and  redtop  with  timothy.  Alfalfa  has 
been  adulterated  with  yellow  trefoil  or  sweet  clover,  and 
now  that  the  relative  prices  are  reversed  sweet-clover  seed 
is  being  adulterated  with  alfalfa  seed.  During  the  spring 
of  1915  there  was  a  profit  of  $75  to  $100  a  carload  on 
each  1  per  cent  of  timothy  sold  as  redtop.  Over  a  hundred 
lots  of  adulterated  redtop  examined  contained  an  average 
of  12  per  cent  of  timothy  seed. 

After  the  United  States  Department  of  Agriculture  col- 
lected each  kind  of  seed  and  published  for  the  first  time  the 
analyses  of  those  lots  found  to  be  adulterated,  with  the 
names  of  the  seedsmen  who  sold  them,  a  marked  decrease  in 
the  adulteration  of  that  particular  seed  followed  the  next 
season.  In  the  case  of  the  different  kinds  of  seeds  investi- 
gated, however,  the  seed  trade  has  not  changed  its  practice 
until  after  such  publication  has  been  made. 

While  all  crop  failures  due  to  the  use  of  poor  seeds  may 
be  avoided  by  having  seeds  tested  before  sowing,  such  tests 
should  be  made  in  the  most  practical  and  economical  way. 
Seed  should  be  tested,  as  far  as  possible,  in  large  lots  in  the 
hands  of  the  wholesale  dealer,  a  copy  of  the  analysis  accom- 
panying each  sale  as  a  guaranty  of  quality,  instead  of  re- 
peatedly testing  seed  from  the  same  bulk  for  individual 
buyers. 

Seed  testing  helps  the  farmer  (1)  by  telling  him  what 
part  of  the  seed  he  is  using  is  alive,  of  what  kinds  it  con- 
sists, and  how  many  weed  seeds  it  contains,  thus  removing  one 
of  the  important  elements  of  uncertainty^  in  crop  production, 
and  (2)  by  furnishing  the  means  of  discovering  and  putting 
a  stop  to  the  sale  of  adulterated  and  low-grade  seeds. 

PUBLICATIONS  ON  SEED  TESTING. 

The  following  publications  contain  valuable  information 
upon  the  testing  of  seeds,  and  may  be  obtained  free,  so  long 
as  the  supply  lasts,  upon  application  to  the  Chief  of  the 
Division  of  Publications,  United  States  Department  of 
Agriculture.  Those  to  which  prices  are  attached  may  be 
purchased  from  the  Superintendent  of  Documents,  Govern- 
ment Printing  Office. 
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Farmers'  Bulletin  253.  The  Germination  of  Seed  Corn. 

Farmers'  Bulletin  260.  Seeil  of  Red  Clover  and  Its  Impurities.     5 

cents. 
Farmers'  Bulletin  306.  Dodder  in  Relation  to  Farm  Seeds. 
Farmers'  Bulletin  382.  The  Adulteration  of  Forage-plant  Seeds. 
Farmers'  Bulletin  428.  Testing  Farm  Seeds  in  the  Home  and  in  the 

Rural  School. 
Farmers'    Bulletin    676.  Hard    Clover    Seed    and    Its    Treatment    in 

Hulling. 
Bureau  of  Plant  Industry  Bulletin  58.  The  Vitality  and  Germination 

of  Seeds.    10  cents. 
Bureau  of  Plant  Industry  Bulletin  83.  The  Vitality  of  Buried  Seeds. 

5  cents. 
Bureau  of  Plant  Industry  Bulletin  111,  part  3.  Imported  Low-grade 

Clover  and  Alfalfa  Seed.    5  cents. 
Bureau  of  Plant  Industry  Bulletin  131,  part  1.  The  Germination  of 

Vegetable  Seeds.    5  cents. 
Bureau  of  Plant  Industry  Circular  101.  The  Germination  of  Packeted 

Vegetable  Seeds. 
Department    Bulletin    138.  Commercial   Turkestan   Alfalfa    Seed.    5 

cents. 
Department  Bulletin  169.  Injury  by  Disinfectants  to  Seeds  and  Roots 

in  Sandy  Soils. 
Department  Bulletin  186.  A  Method  of  Fumigating  Seed. 

The  various  State  agricultural  colleges  also  may  have  free 
bulletms  on  testing  seeds. 


STORIES  OF  THE  ATMOSPHERE. 

By  RoscoE  NuNN,  Section  Director^  Weather  Bureau, 

KXOAVLEDGE  of  the  realm  of  the  air  often  gives  intel- 
lectual pleasure  and  furnishes  a  delightful  stimulus 
to  the  study  of  nature  in  general.  Possibly  our  eagerness  to 
realize  large  and  definite  commercial  values  out  of  the  study 
of  the  weather  has  caused  us  to  overlook  other  values,  not 
so  tangible,  perhaps,  but  which  may,  nevertheless,  be  very 
real.  Science  is  not  utilitarian  only.  If  it  were  limited  to 
that  its  wings  were  clipped. 

There  is  no  day  without  its  story  of  the  air.  To  one  able 
to  read  the  weather  map  published  daily  by  the  Weather 
Bureau,  each  day  holds  some  interesting  atmospheric  event. 
Moreover,  the  weather  map  is  more  interesting  and  signifi- 
cant than  a  mere  statement  of  weather  conditions  in  so  many 
words.  The  reader  of  the  weather  map  interprets  it  for  him- 
self, to  an  extent  depending  on  his  knowledge  of  meteor- 
ology and  weather  forecasting,  and  thus  his  study  not  only 
enables  him.  to  use  the  official  forecast  more  intelligently 
when  he  has  pecuniary  or  other  interests  at  stake,  but  also 
affords  him  pleasurable  intellectual  exercise. 

There  are  many  phases  of  the  subject  of  meteorology  that 
may  be  comprehended  merely  from  careful  reading,  and  in 
almost  any  one  of  the  many  books  on  meteorology  will  be 
found  a  series  of  interesting  stories.  The  object  of  this 
article  is  not  so  much  to  tell  these  tales  as  to  suggest  their 
titles  and  give  glimpses  into  a  few  of  the  many  stories  that 
are  available  to  those  who  desire  to  read  them,  either  in  books 
or  in  the  air  itself. 

There  is  an  interesting  story  about  how  the  earth  came 
to  have  any  atmosphere  at  all;  another  of  how  the  motions 
of  the  earth  affect  the  atmosphere;  another  how  the  sun 
controls  atmospheric  temperatures;  another  of  the  effect  of 
mixed  land  and  water  areas  upon  the  distribution  of  tem- 
perature and  moisture;  another  of  the  pressure  and  circula- 
tion of  the  atmosphere,  embracing  the  wind  systems  of  the 
globe. 
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There  is  the  story  of  the  water  vapor  in  the  atmosphere, 
and  of  the  clouds,  which  are  the  children  of  the  sun  and  the 
sea,  and  the  story  of  precipitation  (rain,  snow,  sleet,  hail, 
dew,  and  frost).  There  is  the  story  of  the  dust  in  the 
atmosphere,  much  of  which,  "meteoric  dust,"  comes  from 
interplanetary  space ;  and  there  is  the  story  of  the  colors  of 
the  sky  and  the  many  wonderful  and  beautiful  phenomena 
of  light.  There  are  the  daily  stories  of  storms  and  of  warm 
and  cold  waves,  and  there  is  the  story  of  climates,  that 
bear  so  vitally  on  the  destinies  of  races. 

One  of  the  most  absorbing  of  these  stories,  perhaps,  is 
that  of  the  development  of  the  science  of  meteorology— how 
one  discovery  after  another  was  made,  how  instruments  were 
invented  to  aid  in  the  discoveries,  and  how  all  the  great 
Goveimments  to-day  maintain  weather  services  for  the  pub- 
lic benefit. 

EXPLANATION  OF  PLATE. 

(F)  But  little  is  known  of  space  above  24  miles.  The  aurora,  yolcanle  dust, 
and  meteors  have  given  some  information.  Meteors,  or  shooting  stars,  are 
masses  of  matter  that  come  from  outer  space  into  the  earth's  atmosphere  and, 
by  friction  with  the  air  caused  by  their  high  velocity  (12  to  60  mUes  per 
second),  are  heated  white  hot,  which  makes  them  visible.  They  may  be  seen 
almost  any  clear  night.  They  appear  mostly  in  the  region  between  80  and  100 
miles  above  the  earth.  It  Is  obvious  that  they  would  not  become  ylalbte  at 
those  elevations  If  there  were  no  air  present. 

(E)  The  greatest  height  reached  by  sounding  balloons  is  about  22  miles. 
Considerable  data  relative  to  atmospheric  pressure,  winds,  temperature,  and 
moisture  up  to  the  20-mlle  level  have  been  obtained  by  means  of  Instromenta 
carried  by  these  balloons. 

(D)  Seven-eighths  of  the  atmosphere  (by  weight)  lies  below  the  lerel 
of  10.2  miles.  This  is  about  the  upper  limit  of  water  vapor  and  clouds  In  the 
tropics. 

(C)  Three-fourths  of  the  atmosphere  (by  weight)  lies  below  the  altitude  of 
6.8  miles.  This  level  in  middle  latitudes  is  near  the  bottom  of  the  "  strato- 
sphere," or  region  where  the  temperature  ceases  greatly  to  fall  with  Increase 
of  altitude,  but  remains  nearly  constant,  or  even  rises  considerably  at  times, 
with  increase  of  altitude.  The  *'  stratosphere  '*  extends  upward  to  an  unknown 
height.  Storms  operate  mainly  below  this  level.  This  region  has  been  explored 
frequently  by  sounding  balloons  carrying  registering  instruments.  Manned 
balloons  have  gone  as  high  as  6.5  miles.  Kites  carrying  instruments  have 
gone  as  high  as  4.5  miles. 

(B)   Although    some    mountain    peaks    are    considerably    higher    than    this 
'^vel    (3.6  miles),   this  is  about  the  limit  for  permanent  human   habitation. 
,*^o.  greatest  altitude  reached  by  any  mountain  climber  is  about  4.5  miles. 
'  ....  top  of  Pike's  Peak,  Colo.,  is  about  2.7  miles  above  sea  level.) 

' X)    Sea  level.     The  atmosphere  is  densest  at  the  bottom.     The  sea-level 

,-<»  is  usually  considp-'^  the  bottom  of  the  atmosphere,  but  there  are 
.yresslons  in  the  eartl  auch  be^'^w  *»ie  level  ^^  the  oceans,  such  as  the 
iead   S<'n,   t^^o+u   ^''xiic        '-^^        '^  Mh^or    »^v      ^io/>cs  the  atmosphere  is 


Vertical  Section  of  the  Atmosphere. 
'nia  aiiproiiniately  lliorebilivedtnsiiy  of  Iha  air  nt 
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THE  WILL-O'-THE-WISP  OF  SCIENCE. 

Being  invisible  and,  in  the  ordinary  sense,  intangible,  the 
air  is  one  of  the  most  diflScult  and  illusive  subjects  for  the 
scientist  to  investigate  first  hand.  If  one  could  only  see 
the  processes  that  go  forward  in  its  depths  or  could  get 
outside  of  it  and  look  upon  it  from  a  place  apart !  But  no ; 
we  are  immersed  in  it  like  the  fish  in  the  sea,  and  we  can  not 
even  exist  beyond  its  limits.  In  fact,  man  can  not  go  any- 
where near  its  upper  limits.  He  must  remain  forever  im.- 
mersed  in  it ;  forever  barred  f ronl  seeing  it  from  the  outside. 

Thus  we  remain  blind  to  the  wonderful  activities  of  the 
atmosphere  that  go  on  about  us  constantly,  although  the 
effects  of  many  of  those  processes  are  seen  or  felt.  We  see 
smoke  and  dust  floating  in  the  air.  We  see  the  clouds  but 
can  not  see  the  actions  of  the  air  in  the  formation  of  those 
clouds.  We  see  the  rain,  snow,  and  hail,  but  can  not  see  the 
making  of  the  raindrops  nor  the  fashioning  of  the  snowflakes 
nor  the  growth  of  hailstones.  Probably  a  fish  does  not  see 
the  water  in  which  he  lives  but  sees  only  the  larger  things 
that  exist  in  the  water.  Man  only  sees  some  of  the  things 
that  exist  in  the  atmosphere,  not  the  atmosphere  itself. 

As  a  matter  of  fact,  man's  sphere  is  a  narrow  one  when  we 
consider  the  vastness  of  the  imiverse  or  even  the  immense 
mass  of  the  earth,  of  which  man  claims  to  be  the  lord. 
Under  our  feet  is  a  body  of  matter  nearly  8,000  miles  thick, 
into  which  man  has  penetrated  hardly  more  than  a  single 
mile.  Overhead  is  the  athiosphere  extending  upward  100 
miles  (in  a  very  rarefied  state  possibly  much  farther),  up- 
ward into  which  man  has  never  gone  more  than  about  6J 
miles.  Thus,  in  our  vertical  movement  we  are  confined  to 
7i  miles.  In  our  common  life  we  are  limited  to  a  zone  much 
narrower  even  than  that — a  zone  bounded  on  one  side  ov 
the  surface  of  the  earth  and  on  the  other  by  the  plane  of 
the  tops  of  our  office  buildings,  or  practically  within  a  space 
of  300  feet  from  bottom  to  top,  mostly  within  less;  in  fact, 
1)y  far  the  greater  number  of  mankind  are  bound  to  the  sur- 
face of  the  earth — anchored  to  the  bottom  of  the  ocean  of  air. 

THE  ATMOSPHERE  AS  A  WHOLE. 

It  is  worth  while  to  try  to  get  a  mental  vision  of  the 
atmosphere   as   a    whole.     Practically   the   entire   layer   of 
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atmosphere  is  confined  to  a  shell  extending  outward  from 
the  earth  not  more  than  200  miles,  according  to  the  best 
evidence  we  have.  Even  at  a  distance  of  50  miles  above  the 
earth  the  quantity  of  air  is  thought  to  he  almost  inappre- 
ciable. T^e  density  of  the  atmosphere  decreases  rapidly  as 
altitudeincreases.  (SeePLLXXV.)  If  the  atmosphere  were 
of  the  present  sea-level  density  from  bottom  to  top,  it  would 
all  be  confined  within  5  miles  of  the  earth.  One-half  the 
mass  of  the  atmosphere  is  found  within  3J  miles  of  the  sur- 
face of  the  earth,  three- fourths  is  below  the  7-mile  levd,  and 
seven-eighths  below  the  10-mile  level. 

Thus  the  solid  earth  has  but  a  thin  coating  of  air  only 
about  one-fortieth  as  thick  as  the  diameter  of  the  earth  at 
the  most;  or,  if  we  consider  the  atmosphere  only  in  its 
really  appreciable  extent  (about  40  miles  above  the  earth), 


Vm.  10. — Bbowlng  the  thlnnvw  ot  the  Btmoepberlc  eDvelopc  on  tbe  certb. 
Tbe  line  A  represeDls  tbe  eitrentp  Jlmlt  of  the  earth's  atmoaphere  abovt  tba 
surface  of  the  earth  B.  The  nsHumcd  limit  of  tbe  atmaBphere  la  180  mllei 
and  the  diameter  of  the  earth  ia  approiimalely' 8,000  miles. 

only  one  two-hundredth  as  thick  as  the  diameter  of  ti»e 
earth — a  mere  coating,  not  thicker,  relatively  speaking,  than 
the  skin  on  an  apple  of  ordinary  size,     (See  fig.  10.) 

Consider  further  the  fact  that  storms  operate  only  in  th&t 
part  of  the  atmosphere  lying  within  about  7  miles  of  tba 
earth — mainly  within  3  miles — and  it  is  truly  wonderful 
what  mighty  forces  are  generated  and  vast  energy  expended 
within  this  thin  film  of  gas.  A  storm  condition  may  cover 
me-third  the  United  States,  distinctly  dominated  by  forces 
•mild  at">"t  a  common  center;  the  disturbance  may  be  1,000 
500    .   les  in  diameter,  while  its  thickness  or  upward 

— -.■olii>'>l'    'e«s  than  7  miles.     In  other  words,  we 

..    ...1,.^.     ,     ->G   •*    ynr.     it  t  hoiy  of  air  of  the 
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relative  dimensions  of  a  postal  card  lying  flat  upon  one's 
desk.  It  is  in  this  comparatively  thin  layer  of  mere  gas  that 
tornadoes  form  and  exert  devastating  violence  in  their  short 
and  narrow  courses,  and  the  great  hurricanes  of  tropical 
origin  fonn  and  travel  thousands  of  miles,  lasting  for  a 
week  or  more. 

Being  composed  of  gases  (by  percentage  of  volume,  for  dry 
air — nitrogen  78,  oxygen  21,  argon  0.94:,  carbon  dioxide  0.03, 
with  traces  of  other  gases) ,  the  atmosphere  is  subject  to  the 
laws  of  gases  as  regards  heating,  cooling,  expansion,  and 
compression,  etc.  But  this  vast  quantity  of  atmospheric 
gas  is  not  quietly  confined  and  subject  to  the  manipulations 
of  man,  as  gases  are  handled  in  a  laboratory.  It  clings  to 
the  earth,  a  body  whose  surface  is  composed  of  land  and 
water  most  irregularly  distributed,  and  which  as  a  whole 
rotates  rapidly  and  continually  changes  its  position  with 
relation  to  the  sun,  which  pours  upon  it  a  vast  amount  of 
heat  that  strikes  only  one-half  of  the  surface  of  the  body 
at  any  one  time.  As  a  result,  the  atmosphere  as  a  whole  is 
very  irregularly  and  unevenly  warmed  and  becomes  the 
very  symbol  of  instability.  Yet  there  are  certain  general 
laws  of  the  atmosphere  that  are  detected  amidst  all  the  ap- 
parent confusion,  and  man  has  already  reduced  his  atmos- 
pheric discoveries  to  a  working  basis. 

THE  GENERAL  CIRCULATION. 

The  general  circulation  of  the  atmosphere  might  be  made 
the  theme  of  a  profoundly  interesting  story.  This  vast 
movement — the  exchange  of  air  between  the  equator  and  the 
poles — is  due  to  the  fact  that  the  equatorial  regions  and  the 
polar  regions  are  unequally  heated.  It  has  been  found  that 
the  average  difference  in  temperature  between  the  equator 
and  the  poles  is  about  80  degrees  Fahrenheit.  The  effect  of 
such  excess  heat  at  the  equator  is  tremendous.  The  equa- 
torial region  becomes  the  engine  that  moves  the  machinery 
of  the  general  circulation  of  the  earth's  atmosphere. 

The  lower  stratum  of  air  of  the  tropics  expands  on  being 
heated  and  is  forced  aloft  by  the  cooler  and  denser  air  from 
the  neighboring  temperate  zones,  thus  establishing  a  flow 
toward  the  equator  along  the  earth's  surface,  a  flow  that  is 
maintained  by  the  constant  temperature  difference.     At  a 
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great  elevation  the  equatorial  air  flows  off  to  the  north  and 
to  the  south,  finally  reaches  the  polar  regions,  and  there 
descends  and  returns  toward  the  equator  along  the  surface 
of  the  earth.  (The  explanation  of  this  flowing  of  the  upper 
air  from  equatorial  to  polar  regions  and  its  descent  and 
return  can  not  be  given  here.  In  fact,  many  of  the  details 
of  this  general  circulation  are  not  well  known.) 

Thus  are  established  the  great  primary  movements  of  the 
general  circulation.  These  primary  movements  are  much 
disturbed  by  the  rotation  of  the  earth  and  by  the  mixture 
of  land  and  water,  the  land  being  varied  in  elevation  and  the 
ocean  currents  varied  in  temperature.  Numberless  storms  con- 
tinually invade  the  general  system  and  obscure  its  workings. 

ATMOSPHERIC  DUST. 

There  is  much  evidence  tending  to  show  that  the  nucleus 
of  every  raindrop  is  dust.  If  it  is  true  that  the  condensation 
of  the  moisture  of  the  air  is  dependent  upon  dust  motes,  it 
can  readily  be  seen  how  important  the  dust  of  the  atmosphere 
is.  This  stoiy  can  not  be  told  here,  but  the  conclusions  of 
investigators  are  that  atmospheric  dust  plays  an  important 
part  in  at  least  four  ways,  and  these  are  enumerated  by 
Milham  as  follows:  (1)  It  is  one  of  the  chief  causes  of  haze; 
(2)  it  probably  serves  as  centers  of  condensation  for  all  fog 
particles  and  rain  drops  (it  was  once  thought  that  condensa- 
tion was  impossible  without  it)  :  (3)  it  is  the  cause  of  the 
sunrise  and  sunset  colors  and,  perhaps,  of  the  blue  color  of 
the  sky;  (4)  it  is  the  cause  of  twilight. 

The  sources  of  atmospheric  dust  are  the  dust  blown  up 
from  the  surface  of  the  earth  by  the  wind,  the  dust  from 
volcanoes,  the  dust  from  meteors,  which  are  burned  and  dis- 
integrated in  their  swift  passage  through  the  atmosphere 
(sometimes  at  velocities  of  40  to  50  miles  a  second),  and  the 
dust  from  ocean  spray.  In  the  case  of  the  volcanic  explosion 
in  Krakatoa,  between  Sumatra  and  Java,  in  1883,  dust  and 
steam  were  thrown  into  the  air  to  an  estimated  height  of 
nearly  20  miles,  and,  according  to  Milham,  "  the  presence  of 
this  dust  could  be  detected  in  sunset  colors  all  over  the 
world  for  more  than  three  vears." 

Dust  is  carried  from  place  to  place  by  the  winds  and  over 
great  distances.    "Indeed,  it  might  almost  be  said  that  every 
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square  mile  of  the  earth's  surface  may  have  received  dust 
from  every  square  mile  of  dry  land"  (Salisbury).  The 
atmosphere  gives  the  surface  of  the  earth  no  rest  but  is 
ceaselessly  at  work  upon  it,  changing  its  features  in  many 

ways. 

* 

MOISTURE  IN  THE  ATMOSPHERE. 

It  might  be  said  also  that  the  waters  of  all  the  oceans  have 
visited  every  part  of  the  earth,  at  some  time  in  the  history 
of  the  globe,  so  continually  and  upon  such  a  vast  scale  are 
the  winds  and  the  forces  of  evaporation,  condensation,  and 
precipitation  at  work.  A  continual  circulation  of  water  takes 
place  between  the  hydrosphere  (the  water  areas  of  the  globe) 
and  the  atmosphere.  The  winds  blow  water  vapor  from  over 
the  seas  to  the  land  and  ascending  currents  carry  it  into  the 
upper  atmosphere,  where  it  condenses,  is  precipitated,  and 
begins  the  return  journey  to  the  seas  through  springs  and 
rivers.  The  amount  of  evaporation  from  the  seas  and  the 
amount  of  precipitation  on  the  land  depend  upon  the  tem- 
perature and  the  winds. 

It  has  been  estimated  that  nearly  130  million  millions  of 
tons  of  water  are  transferred  from  sea  to  land  and  back 
again  to  the  sea  every  year.  The  average  annual  rainfall 
of  the  globe  is  about  33  inches.  In  the  United  States  annual 
averages  range  from  practically  no  rainfall  to  about  100 
inches.  Over  the  eastern  half  of  the  country  the  annual 
amounts  average  from  about  30  to  about  60  inches;  in  the 
Pacific  States  from  5  to  100  inches.  Probably  the  greatest 
rainfall  in  the  world  occurs  among  the  hills  of  Assam,  in 
India,  where  over  500  inches  falls  in  a  year.  In  this  region 
as  much  as  40  inches  has  fallen  in  24  hours. 

THE  WEATHER  MAP. 

Probably  the  greatest  single  outcome  of  modern  meteorol- 
ogy is  the  daily  weather  map.  It  first  appeared  a  little  more 
than  a  half  century  ago.  It  was  not  possible  until  telegraphy 
was  invented.  Synoptic  charts  had  been  constructed,  how- 
ever, as  early  as  1820,  but  these  were  based  upon  observations 
taken  weeks  and  months  previously,  and  were  made  for  pri- 
vate study  and  investigation.  Reliable  daily  forecasts  were 
not  then  possible.    The  first  weather  maps  based  upon  obser- 
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vatioQs  transmitted  by  telegi-aph  Wei's  issued  during  the 
London  World's  Fair,  in  1851.  In  the  United  States  the 
daily  weather  map  began  in  1871,  this  country  being  the 
fourth  to  undertake  the  worli,  the  Netherlands,  England, 
and  France  having  preceded  us. 

The  Weather  Bureau  has  for  many  years  issued  daily 
weather  maps  from  its  stations  in  the  principal  cities,  whence 
they  are  widely  distributed  in  surrounding  districts.  The 
information  given  to  the  public  in  these  maps  is  not  fully 


Fro.  11.— Weiither  mnp.  eeptember  26,  1903,  the  flrot  of  a  series  at  thrM, 
Bhowlne  progriisa  of  weutber  cbunges  acroBs  t]ie  countr}-.  The  aoUd  llaea 
run  thcough  palnte  of  eqaa\  atmospheric  pressure  ;  the  broken  lines  nut 
thrauRh  points  ot  equnl  tompemturp ;  tbe  circles  sbow  state  of  weatim, 
wbite  for  oJonr,  blnck  for  cloud}- ;  arrows  point  in  direction  wind  Is  blowing: 
abedetl  nrous  abow  regions  of  proclptladon  lust  ^4  hours. 

appreciated  as  generally  as  it  should  be,  since  many  have 
Tiade  no  study  of  the  construction  of  the  map  nor  of  the 
aws  of  storms  and  Aveather  changes.    Yet  the  rudiments  of 
hoed    hings  are  quickly  acquired— a  little  reading  of  books 
..     .....r-troi'io—  nnd       nir-itc  -,    *T„f  ievotcd  daily  to  obser- 

^•"      -  ■■(  -..jv,^    -i    jiaf     voomplishes  the  purpose. 

H  I.     -..j„  looks  on  meteorology  could  be  omitted 

■''1        i'-"  "'"e  knowledge  of  the  weather  maps 

''wp  fltt-'n'-'nn  ^ven  daily  to  the 
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As  time  goes  on,  however,  the  weather  map  is  appreciated 
by  a  larger  and  larger  i>ercentage  of  the  people,  especially 
the  younger  people.  The  schools  are  taking  up  the  subject, 
so  that  many  thousands  of  young  folks  are  learning  to  read 
and  interpret  the  maps.  The  study  of  the  maps  furnishes 
a  popular  and  valuable  exercise  in  courses  in  physical  geog- 
niphy  in  many  schools. 

An  appreciation  of  the  daily  weather  map  is  a  matter  of 
so  gi'eat  importance  and  so  much  to  be  de^red  that  it  was 


Pla,  )2. — Wi'nllipr  mnij,  September  27,  1603,  the  second  of  a  eeriea  o(  thrc«, 
sbowing  proiirrsa  of  wentber  chaoeea  ncroea  the  countr;.  The  aoUd  llnea 
run  throuHli  P"inlfl  o(  eflual  temperature  ;  the  circles  Bhow  Btate  of  weather. 
vliile  tor  eli'iir.  tiluck  for  clouclf ;  arrows  point  in  direction  wind  la  blowing; 
libaded  sreiiii  aliuw  regions  of  p  reel  pi  la  lion  last  2-1  boun. 

considered  iid^ibable  to  insert  in  this  article  three  weather 
maps,  which  will  illustrate  the  general  laws  of  weather  move- 
ments in  the  United  States.    (See  figs.  11, 12,  and  13.) 

These  weather  maps  show  some  essential  facts:  (1)  That 
weather  chiinges  of  a  general  nature  proceed  from  west  to 
east;  (2)  th;it  regions  marked  "low"  are  centers  of  an 
atmospheric  disturbance,  usually  attended  by  cloudiness  and 
rain;  (3)  that  re^ons  marked  "high"  are  centers  of  fair 
weather,  or  the  o])posite  of  conditions  attending  a  "  low  " ; 
(4)  that  "lows"  and  "highs"  follow  in  succession;  (5)  that 
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rising  temperatures  occur  in  front  of  a  "  low  "  and  falling 
temperatures  in  its  rear  or  in  connection  with  the  succeeding 
"high."  These  are  broad  generalities.  There  are  man; 
other  things  to  be  noticed  as  one  becomes  familiar  with  the 
maps.  As  said  before,  there  is  an  interesting  story  in  the 
weather  map  every  day. 

In  examining  the  three  maps  reproduced  here  (figs.  11, 
12,  and  13),  it  must  be  remembered  that  the  "highs"  and 
"  lows  "  over  the  central  and  western  parts  of  the  country  on 


Fia.  13. — Wpallicr  mnp,  So|>tomlici-  SS.  IDD^,  tbt>  Inst  at  a  series  of  three, 
BhoB'inK  pro^rpBH  of  B-«itln>r  chnnees  ncroas  the  country.  The  solid  Unei 
run  tlirougb  iiolnis  of  cqunl  olmospherlc  presKure  i  the  broken  lines  ran 
thraucb  poltitH  of  e<iaal  teiuiii'mture  :  tlic  circles  stiow  state  of  wenUier. 
n-hlte  for  tli-ar,  blHck  for  cloudy ;  arrows  point  In  direction  wind  ts  blovtng ; 
shaded  areas  a hou- .regions  of  precipitation  last  24  hours. 

the  first  map  (fig,  11),  appear  the  second  day  farther  east 
(fig.  1'2),  and  the  third  day  still  farther  east  (fig.  13).  They 
change  somewhat  in  shape,  but  are  the  same  highs  and  lows, 
only  farther  east.  By  tlie  third  day  the  ones  in  advance  on 
the  first  day  have  disappeared  over  the  Atlantic  Ocean  and 
new  ones  are  appearing  in  the  Far  West.  Some  "highs"  and 
'"lows"  travel  practically  around  the  globe,  but  most  of 
them  disintegrate  before  journeying  so  fur.  This  procession 
of  "  lows "  and  "  highs "  goes  on  continually,  but  not  in 
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exactly  the   same  paths  nor  with  the  same  velocity   and 
intensity. 

WEATHER  CONCERNS  EVERYBODY. 

Farmers  are  more  intimately  concerned  with  the  weather, 
perhaps,  than  any  other  class  of  people,  with  the  possible 
exception  of  sailors.  They  have  an  advantage  over  city 
people  in  their  opportunities  for  observation.  Naturally  they 
should  know  much  about  the  weather  and  climate  of  their 
localities,  and  many  observing  ones  do,  but,  as  a  rule,  even 
these  are  not  able  to  explain  many  things  which  they  have 
observed.  The  usefulness  of  their  own  discoveries  and  the 
pleasure  afforded  by  the  knowledge  could  be  increased  in  a 
manifold  degree  by  attention  to  the  weather  map  and  by  the 
reading  of  fundamental  treatises  on  the  subject  of  the  atmos- 
phere in  general. 

In  some  degree  this  is  true  of  all  classes  of  people.  There 
is  no  one  wholly  independent  of  weather  conditions ;  no  one 
without  some  interest  in  the  weather  and  who  could  not 
add  materially  to  the  pleasure  of  life  by  enhancing  that 
interest  through  a  little  reading  on  meteorology.  Indeed,  it 
seems  that  there  could  hardly  be  made  provision  for  scientific 
study  more  fraught  with  promise  of  pleasure  and  profit  for 
coming  generations  than  the  establishment  of  a  short  course 
in  elementary  meteorology  in  the  schools,  both  city  and  coun- 
try. Thus  every  boy  and  girl  would  be  given  an  opportunity 
to  learn  more  of  the  air,  the  home  of  all  life,  and  to  read  for 
themselves  its  wonderful  stories. 


A  GRAPHIC  SUMMARY  OF  AMERICAN  AGRICULTURE. 

(Graphs  1-4;  maps  1-78.) 

By  MiDDLETON  Smith,  Bureau  of  Crop  EstimateSy  0.  E.  Baker,  Agriculturist ^  Office 
of  Fann  Management,  and  R.  G.  Hains  worth,  Head  Draftsman^  Office  of  Farm 
Management. 

THE  maps  and  graphs  ou  the  following  pages,  which  show  the 
geographic  distribution  of  farms,  crops,  and  live  stock  in  the 
United  States,  are  based  on  data  contained  in  reports  of  the  Thir- 
teenth Census  or  collected  by  the  Bureau  of  Crop  Estimates.  The 
tables  have  been  prepared  by  the  Bureau  of  Crop  Estimates,  the 
maps  and  description  of  the  agricultural  provinces  by  the  Office  of 
Farm  Management. 

The  cliief  value  of  a  graphic  presentation  of  statistical  facts  relat- 
ing to  crops  and  live  stock  is  that  it  enables  the  reader  to  locate  at 
a  glance  the  regions  of  production  without  a  detailed  study  of  a  mass 
of  figures.  A  table  is  inserted  on  each  map  giving  the  statistics,  by 
States,  for  1909  or  1910,  taken  from  the  census,  and,  where  available, 
also  the  estimates  of  the  Department  of  Agriculture  for  1915.  These 
tables,  in  terms  of  exact  figures,  assist  in  interpreting  the  maps;  by 
comparing  the  figures  for  1909  with  those  of  1915  an  indication  is 
obtained  of  the  changes  in  acreage,  production,  or  numbers  since  the 
last  census.  At  the  end  of  the  table,  the  separate  totals  for  the 
States  to  the  east  and  to  the  west  of  the  Mississippi  River  are  shown. 

The  map  of  agricultural  provinces  (map  1 )  is  based  primarily  on  the 
geographic  distribution  of  the  principal  crops  and  types  of  farming,- 
which  is  in  turn  dependent  largely  upon  climatic  conditions.  The 
acreage  of  land  in  crops  (map  5)  includes  not  only  crops  for  which 
the  census  secui'ed  acreage  reports  but  also  fruits  and  nuts  for 
which  the  census  reports  only  the  number  of  trees.  The  acreage 
of  these  fruits  has  been  estimated  on  the  basis  of  the  number  of  trees 
per  acre  by  the  use  of  factors  for  each  State  supplied  by  the  Office  of 
Horticultural  Investigations,  Bureau  of  Plant  Industry.  The  map 
showing  rural  population  (map  12)  represents  the  population  out- 
side of  all  incorporated  places,  which  differs  from  the  rural  popula- 
tion used  by  the  census  in  that  the  latter  excluded  only  places  of 
2,500  inhabitants  or  more.  The  statistics  for  the  map  "Improved 
land  not  in  crops''  (map  25)  were  seciu'ed  by  subtracting  tjie  acreage 
of  all  crops  from  the  acreage  of  improved  land  and  represent  through- 
out most  of  the  United  States  approximately  the  acreage  of  improved 
pasture.  All  of  the  above  maps  are  based  upon  impublished  census 
data  compiled  by  the  Office  of  Farm  Management. 
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The  half-page  maps  of  the  different  vegetables  (maps  42  to  51) 
include  only  the  acreage  on  farms  reporting  1  acre  or  more  of  the 
vegetable  specified,  and  are  based  upon  unpublished  county  statistios 
courteously  supplied  by  the  Bureau  of  the  Census,  as  are  also  the 
maps  of  fruit  trees  not  of  bearing  age.  The  maps  showing  the  loca- 
tion, 1914,  of  creameries  (map  71)  and  of  cheese  factories  (map  72) 
are  adapted  from  maps  prepared  by  the  Bureau  of  Animal  Industry. 
The  map  showing  cotton  production,  1914,  is  based  upon  the  report  of 
the  Bureau  of  the  Census.  With  these  exceptions,  the  maps  showing 
the  distribution  of  the  crops  are  based  on  statistics  collected  by 
the  census  for  the  year  1909,  and  those  of  farms,  farm  land,  and  the 
classes  of  live  stock  represent  conditions  on  April  15,  1910;  while 
the  tables  also  give  the  estimates  of  the  Department  of  Agriculture 
for  January  1,  1915. 


THE  AGRICULTURAL  PROVINCES. 

(See  map  1.) 

The  United  States  may  be  divided  into  an  eastern  and  a  western 
half,  characterized,  broadly  speaking,  one  by  a  sufficient  and  the 
other  by  an  insufficient  amount  of  rainfall  for  the  successful  produc- 
tion of  crops  by  ordinary  farming  methods.  The  North  Pacific  coast 
and  several  sections  in  California  and  in  the  northern  Rocky  Mountain 
region  constitute  exceptions  to  this  statement.  The  dividing  line 
which  separates  the  East  from  the  West  follows  more  or  less  closely 
the  one  hundredth  meridian,  the  annual  precipitation  increasing 
from  15  inches  at  the  Canadian  boundary  to  about  25  inches  at  the 
Mexican  line,  where  the  evaporation  is  much  greater.  The  East  is 
a  region  of  ordinary  farming  based  upon  annual  summer  crops;  the 
West,  of  grazing,  dry  farming,  wmter  crops  in  certain  locaUties,  and 
irrigation,  with  only  hmited  areas  of  ordinary  farming  under  humid 
conditions  such  as  characterizes  the  East. 

The  East  and  the  West  may  each  be  divided  into  five  agricultural 
provinces.  In  the  East,  precipitation  being  usually  sufficient,  the 
classification  is  based  largely  on  temperature  and  the  crops  grown, 
while  in  the  West  rainfall  is  the  important  factor.  In  the  East  the 
agricultural  provinces  extend  for  the  most  part  east  and  west,  fol- 
lowing parallels  of  latitude;  while  in  the  West  the  provinces  are  de- 
termined by  the  mountain  ranges  and  extend  north  and  south.  Agri- 
culture in  the  East  varies  primarily  with  latitude  and  soils,  but  in 
the  West  the  principal  factors  are  altitude  and  rainfall.  The  average 
elevation  of  the  eastern  half  of  the  United  States  is  less  than  1,000  feet; 
that  of  the  western  half,  over  4,000  feet. 

In  the  East  corn  is  the  dominant  crop,  constituting  over  one-third 
of  the  acreage  and  nearly  30  per  cent  of  the  value  of  all  crops.  It  is 
grown  in  all  the  five  eastern  provinces,  but  is  most  important  in  the 
corn  and  wintor-whoat  belt  and  in  the  cotton  belt.  Along  the  Gulf 
of  Mexico  and  the  southern  Atlantic  coast  the  type  of  agriculture 
varies  greatly  from  section  to  section,  so  that  the  region  is  not  named 
after  any  crop,  but  is  called  the  ''Southern  coast,"  because  the  warm 
water  exerts  a  controlling  influence  upon  climate  and  crops.  There 
is  very  little  cotton  grown  outside  the  cotton  belt;  scarcely  any 
winter  wheat  in  the  eastern  half  of  the  United  States  outside  the  com 
and  winter-wheat  belt,  and  virtually  no  spring  wheat  outside  title 
spring- wheat  province.  In  the  East  grass  is  of-  greatest  importance 
in  the  hay  and  pasture  province,  where  in  nearly  every  county  hay 
and  pasture  occupy  50  per  cent  or  more  of  the  improved  land. 
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In  tho  West  hay  is  the  dominant  crop,  contributing  44  per  cent  of 
the  acreage  and  30  per  cent  of  the  value  of  idl  crops  in  1909,  and  the 
forage  obtained  by  grazing  is  probably  of  almost  equal  value.  Alfalfa 
is  the  leading  hay  crop  in  the  Rocky  Moimtain  and  arid  interior 
provinces,  prairie  grasses  in  the  Great  Plains  province,  and  grains  cut 
green  on  the  Pacific  coast.  Wheat  contributed  19  per  cent  of  the 
value  of  all  crops,  fruit  and  nuts  13  per  cent,  oats  8  per  cent,  barley 
6  per  cent,  potatoes  4  per  cent,  and  other  vegetables  4  per  cent  in 
these  five  western  provinces.  Tlie  value  of  all  crops  in  the  western 
provinces,  however,  constituted  in  1909  less  than  10  per  cent  of  the 
total  for  the  United  States. 

The  contrast  between  the  East  and  the  West  is  not  as  pronoimced 
in  live  stock  as  in  crops,  except  that  swine  are  largely  confined  to 
the  East,  while  sheep  are  much  more  important  in  the  West.  There 
is  a  marked  distinction,  however,  in  the  manner  of  management,  the 
live  stock  in  the  East  being  fed  in  the  barnyards  or  fields  with  shelter 
at  night,  while  in  the  West  the  stock  is  principally  grazed  on  the 
open  range.  In  the  East  the  hay  and  pasture  province  is  primarily 
a  dairy  region,  while  the  corn  and  winter-wheat  belt  is  the  center  of 
the  beef-cattle  and  swine  industry.  In  the  West,  the  sheep  are  gen- 
erally located  in  the  more  arid  and  tho  cattle  in  the  less  arid  regionSi 
while  in  the  North  Pacific  province,  with  its  cool,  moist  dimate, 
similar  to  tliat  of  the  hay  and  i)iisture  province,  dairying  is  again  the 
dominant  live-stock  industry. 
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AGRICULTURAL  COLLEGES  IN  THE   UNITED  STATES.* 

College  instruction  in  agriculture  is  given  in  the  colleges  and  universities  receiving 
the  benefits  of  the  acts  of  Congress  of  July  2,  1862,  August  30,  1890,  and  March  4, 
1907,  which  are  now  in  operation  in  all  the  States  and  Territories  except  Alaska. 
The  total  number  of  these  institutions  is  69,  of  which  66  maintain  courses  of  instruc- 
tion in  agriculture.  In  23  States  the  agricultural  colleges  are  departments  of  the 
Slates  universities.  In  16  States  and  Territories  separate  institutions  having  courses 
in  ap:riculture  are  maintained  for  the  colored  race.  All  of  the  agricultural  colleges 
for  while  i)ersons  and  several  of  those  for  negroes  offer  four-year  courses  in  agriculture 
and  its  related  sciences  leading  to  bachelors'  degrees,  and  many  provide  for  graduate 
study.  About  60  of  these  institutions  also  provide  special,  short,  or  correspondence 
courses  in  the  different  branches  of  agriculttu-e,  including  agronomy,  horticulture, 
animal  h\isbandry,  poultry  raising,  cheese  making,  dairying,  sugar  making,  rural 
engineering,  farm  mechanics,  and  other  technical  subjects.  Officers  of  the  agri- 
cultural colleges  engage  quite  largely  in  conducting  farmers'  institutes  and  various 
other  forms  of  college  extension.  The  agricultural  experiment  stations,  with  very 
few  exceptions,  are  departments  of  the  agricultural  colleges.  The  total  number  of 
l)ersons  engaged  in  the  work  of  education  and  research  in  the  land-grant  colleges  and 
the  experiment  stations  in  1915  was  7,930,  the  number  of  students  (white)  in  interior 
courses  in  the  colleges  of  agriculture  and  mechanic  arts,  64,578;  the  total  number  of 
students  in  the  whole  institutions,  114,820;  ^  the  number  of  students  (white)  in  the 
foiu-'year  college  coiu-ses  in  agriculture,  17,153;  the  total  number  of  students  in  the 
institutions  for  negroes,  10,170,  of  whom  2,368  were  enrolled  in  agricultural  courses. 
With  a  few  exceptions,  each  of  these  colleges  offers  free  tuition  to  residents  of  the 
State  in  which  it  is  located.  In  the  excepted  cases  scholarships  are  open  to  promising 
and  energetic  students,  and  in  all  opportunities  are  found  for  some  to  earn  part  of 
their  expenses  by  their  own  labor.    The  expenses  are  from  $125  to  $300  for  the  school 

year. 

AgriculUiral  colleges  in  the  United  States. 


State  or  Territorv 


I 


Name  of  iiLslitution. 


Alabama Alabama  Polytechnic  Institute 

ACTicultural    School    of   the    Tusk^eo 

rsormal  and  Industrial  Institute. 
ACTlcullural  and  Mechanical  College  for 
I      Noproes. 

Arizona '  Collecre  ol  Agriculture  of  the  University 

I      of  Arizona. 

Arkansas College  of  Agriculture  of  the  University 

I      of  Arkansa''. 

'  Branch  Normal  College 

California College  oi  Ap-iculture  of  the  Univa^ty 

ol  California. 
Colorado The  Stale  Agricultural  College  of  Colo- 
rado. 

Connecticut  Agricultural  College 

Dfhiware ;  Delaware  College 

State  College  for  Colored  Students 


Connecticut 


I>ocation. 


Auburn 

Tuskegee  In.stitute.. 

Normal 

Tucson 

Fayetteville 


PineBlufT. 
Berkeley.. 


Fort  Colllxis. 


Storrs... 
Newark. 
Dover... 


President. 


C.  C.  Thach. 
R.  U.  Moton  V. 

W.  S.  Buchanan. 

R.  H.  Forbes.* 

Martin  Nelson.* 

J.  O.  Ish,  Jr. 
T.  F.  Hunt.* 

C.  A.  Lory. 

C.  L.  Beach. 
S.  C.  MitcheU. 
W.  G.  Jason. 


1  Including  only  institutions  established  under  the  land-grant  act  of  July  2, 1883. 
>  Not  including  students  in  correspondence  courses  and  extension  schools. 

'  Principal. 

*  Assumes  duties  May,  1916. 

6  Dcaii. 
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Agricultural  colleges  in  the  United  States — Oontiniied. 


State  or  Teiritory. 


Florida. 


Georgia. 

Hawaii . 
Idaho.. 


Illinois.. 
Indiana. 
Iowa 


Kansas 

Kentucky . 


Louisiana. 


&Ialnc 

Maryland. 


Massachusetts . 


Michigan . . 
Minnesota. 


Mississippi. 


Missouri. 


Montana 

Nebraska 

Nevada 

New  Ilampshire. 
New  Jersey 


Name  of  institution. 


New  Mexico 

New  York ' 

North  Carolina..' 


North  Dakota. 
Ohio 


OUal^oniO 


'Ojuisylv"' 
"•to  T? 


College  of  Agriculture  of  tlio  University 

of  Florida. 
Florida    Agricultural    and    Mechanical 
College  lor  Negroes. 

Georgia  State  College  of  Agriculture 

Georgia  State  Industrial  College 

College  of  Hawaii 

College  of  Agriculture  of  the  Univerjiity 

of  Idaho. 
College  of  Agriculture  of  the  University 

of  Illinois. 
Scliool  of  Agriculture  of  Turdue  Univer- 
sity. 
Iowa  State  College  of  Agriculture  and 

Mocliunic  Arts. 

Kansas  State  Agricultural  College 

The  Co11l';:o  of  Agriculture  of  the  Stale 

University. 
TJie  Kentucky  Normal  and  Industrial 

Institute  for 'Colored  Torsons. 
Louisiana  State  Universitv  and  Agricul- 
tural and  Mechanical  College. 
Southern  University  and  Agricultural 

and  -Mechanical  College  of  the  State  of 

I'Ouisiana. 
College  of  Agriculture  of  the  University 

of  Maine. 

ALiryL'md  Agricultural  College 

I'rincess  Anno  .Vcademy,  Ka^iorn  liranch 

of  the  Maryland  Agricultural  C'ollegc. 

Massachusetts  Agricultural  Collejic 

Massachusetts  Institute  of  Teclmology '. . 

Michigan  Agricultural  College 

College  of  Agriculture  of  the  University 

of  Minnesota. 
Mississippi  Agricultural  and  Mechiuiical 

College. 
Alcorn  Agricultural  and  Mechanical  Col- 
lego. 
College  of  Agriculture  of  the  University 

of  Missouri. 
Scliool  of  Mines  and  Metallurgj'  of  the 

University  of  Missouri. ' 

Lincoln  Institute 

Montana  State  College  of  Agriculture  and 

Mechanic  Arts. 
College  of  Agriculture  of  the  University 

of  Nebraska. 
College  of  Agriculture  of  the  University 

of  Is'evada. 
New  Hampshire  College  of  Agriculture 

and  the  Mechanic  Arts. 
Rutgers  College  (the  New  Jersey  State 

College  for  the  Uenefit  of  Agriculture 

and  the  Mcch:mic  Arts). 
N«'W  Mexico  ('ollege  of  Agriculture  and 

Mecli:mic  Arts. 
New  York  Stale  College  of  Agriculture. . . 
The  North  (.'arolina  College  of  Agrit-ul- 

tnre  and  Mecliiuiic  Arts. 
Nci:ro  Agricultural  and  Teclmiral  College. 

North  Dakota  AgrieulturaH'ollcge '... 

(.'ollege  of  Agriculture  of  Ohio  Stale  Uni- 
versity. 
Oklahonia  Agricultural  and  Mechanical 

College. 

AgricuU  ural  and  Normal  University 

Oregon  State  Agricull»iral « 'olli'u'o . .' 

The  StOiool  of  Agrit'ulturc  of  the  l*eim- 

sylvaiiia  State  College. 
College  of  Agriculture  and  Meclianic  Arts 

of  the  Unlvcrsitv  of  Porto  Rico. 

Rhode  Inland  State  Colli'gc 

The   Clemson    Agricultural   College   of 

South  Carolina. 
State  Agricultural  and  Mechanical  Col- 
lego  of  South  C'arolina. 
''outh  Dakota  State  College  of  Agricul- 
.1^*.  ^n»i  ^T«clianic  Arts. 

'>oes  not  maintal*   '"'iroaig 


Location. 


Gainesville. 
Tallahassee. 


Athens . . . 
Savannah. 
Honolulu. 
Moscow . . . 


Urbana 

La  Fayette . . 
Ames 


Manhattan. . . 
Lexington 

Frankfoii, 

Baton  Rouge. 


Scotland     Heights, 
Baton  Rouge. 


Orono 

College  Park 

l*riuccss  Anne 

Amherst 

Boston 

Kast  Lansing 

University     Farm, 

St.  Paul. 
Agricultin^l  College. 


Alcorn 

Columbia . 
Rolla 


Jefferson  (Mty , 
Bozeman 


Lincoln 

Reno 

Durliam 

Now  Brimswick. 

State  College 


Itliaca 

I  West  Raleigh 

Greensboro 

Agricultural  College. 
Cohunbiis 


Stillwater 

Langston 

■  Corvallbi 

State  (.'ollege 

Mayaguez 


Kingston 

Clemson  College 


Orangeburg. 
Brookings... 


Pnsldeiit. 


in  agriculture. 


P.  H.  Rolls.' 

N.  B.  Young. 

A.  M.  Soule. 
R.  R.  Wright. 
A.  L.  Dean. 
£.  J.  Iddings.1 

E.  DavenpcHt.^ 

J.  U.  Skinner.i 

R.  A.  Pearson. 

H.  J.  Waters. 
J.  H.  Kastle.i 

G.  P.  Russoll. 

T.  D.  Boyd. 

J.  S.  Clark. 

L.  S.  MerrULi 

H.  J.  Patterson. 
T.  H.  Kiah.> 

K.  L.  Butterfield. 
R.  C.  Maolanrin. 

F.  8.  Kedxle.« 

A.  F.  Woods.! 

G.  R.  Hightower. 
L.  J.  Rowan. 

F.  B.  Itumford.i 
Durward  CagtHan/L* 

B.  F.  Allen. 

Jas.  M.  Hamlltoo. 

£.  A.  Bumett.i 

C.  S.  Enlght.i 
E.  T.  Fairchild. 
W.  H.  8.  Demanit 

George  E.  lAdd. 

B.  T.  GallowBy.i 

D.  H.  Hill. 

J.  B.  Dudley. 
J.  H.  Worst. 
Alfred  Vlvian.i 

7.  M.  Cantwall. 

I.  E.  Page. 
W.  J.  Kerr. 
R.  L.  Watts.> 

R.  8.  Garwood.! 

Howard  Edwards. 
W.  IC.  Rlggs. 

R.  8.  WflUDSoa. 

E.  C.  Perisho. 

•Director. 
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state  or  Territory. 


Tennessee.... 

Texas 

Utah 

Vermont 

Virginia 

Washington.. 
West  Virginia 

Wisconsin 

Wyoming 


Name  of  institution. 


College  of  Agrioaltnre,  Unlveraity  of  Ten- 
nessee. 

Tennessee  Agricultural  and  Indrntrial 
State  Nonnal  SohooL 

AflTicultural  and  Medumioal  College  of 
xexas 

Prairie  View  State  Normal  and  Indus- 
trial College. 

The  Agrioultural  College  of  Utah 

College  of  Agriculture  of  the  University 
of  Vermont. 

The  Virginia  Asrionltural  and  Mechani- 
cal College  ana  Polytechnic  Institute, 

The  Hampton  Normal  and  Agrlcnltoxal 
Institute. 

State  College  of  Washington 

College  of  Agriculture  of  West  Virginia 
University. 

The  West  Virginia  CoOeeiate  Institiite. . . 

College  of  Agriculture  of  the  University 
of  Wisconsin. 

College  of  Agriculture,  Univarsity  of 
Wyoming. 


Location* 


Enozville. 

NadiviUe 

College  Station 

Prairie  View 


Logan 

Burlington. 

Blaoiksburg. 

Hamptim.. 


Pollman 

Morgantown. 


Institiite. 
Madison. 


Laramie. 


Brown  Ajrea, 

W.J.Hala. 

W.B.BisMiL 

R.  L.  BlMlalMar*> 

J.A.WIdt8oa. 
J.L.HI1I8.* 


J.D. 

H.  B.  V^rtealLi 

B.  O.  Holland. 
J.L.CQiitter.> 

Byrd  PrUlennaiL 
B:L.BosMiL9 

H.  a.  KhlitlKt* 


iPrinoipaL 

AGRICULTURAL   EXPERIMENT    STATIONS    OF    TBDB   UNITED   STATBS* 

THEIR  LOCATIONS  AND  DIRECTORS. 


Alabama  (College),  Auburn:  J.  F.  Duggar. 
Alabama  (Canebrake),  Uniontown:  L.  H.  Moore. 
Alabama  (Tuskegee),  Tuskegee  Institate:  O.  W. 

Carver. 
Alaska,  Sitka  (Rampart,  Kodiak,  and  Fiairbanka): 

C.  C.  Ceorgeson.! 
Arizona,  Tucson:  B.  H.  Forbes. 
Arkansas,  Fayettevllle:  Martin  Ntison. 
California,  Berkeley:  T.  F.  Hunt. 
Colorado,  Fort  CJolUns:  C.  P.  OiUette. 
Connecticut  (State),  New  Haveni-  _       - 

ConnecUcut  (Storrs),  Storrs P*  *^  J«iiani. 

Delaware,  Newark:  Harry  Hayward. 

Florida,  (Jainesville:  P.  H.  Bolls. 

Georgia,  Experiment:  R.  J.  H.  DeLoaoh. 

Quam:<  A.  C.  Hartenbower.i 

Hawaii  (Federal),  Honolulu:  J.  M.  Westgata.i 

Hawaii  (Sugar  Planters'),  Honolulu:  H.  P.  Agaa. 

Idaho,  Moscow:  J.  S.  Jones. 

Illinois,  Urbana:  E.  Davenport. 

Indiana,  La  Fayette:  Arthur  Goss.  j 

Iowa,  Ames:  C.  F.  Chutiss. 

Kansas,  Manhattan:  W.  M.  Jardine.  [ 

Kentucky,  Lexington:  J.  H.  Kastle.  [ 

Louisiana  (Sugar),  New  Orleans 

Louisiana  (State),  Baton  Rouge 

Louisiana  (North),  Calhoim 

Louisiana  (Rice),  Crowley 

Maine,  Orono:  C.  D.  Woods. 
Maryland,  College  Park:  H.  J.  Patterson. 
Massachusetts,  Amherst:  W.  P.  Brooks. 
Michigan,  East  Lansing:  R.  S.  Shaw. 
Minnesota,   University   Farm,  St.   Paul:  A.  F. 

Woods. 
Mississippi,  Agricultural  College:  E.  B.  Lloyd. 

1  Agronomist  in  charge.        •  Addren:  Ukad  of  Gatm,  yh  ftn 


W.  R.  DodsQou 


Miswnrl  (CoUoge),  ColnmfaiA:  F.  B.  Mumfcrd. 
Missoorl  (Fruit),  Mountain  Qioto:  Fool  Xnm; 
Montana,  BoMnuau  F.  B.  Linfleld. 
Nebraska,  Llnooln:  E.  A.  Bmnott. 
Nevada,  Beno:  8.  B.  Dotan. 
New  Hampshire,  Durham:  7.  C.  '^•■^mi. 

New  Jersoy  (Btato),  New  Bnmowioln,  ^  .. 

Now  Jersey  (CoIkgo),Neir  BroMWlBkr'^  i^wmi. 
New  Moiloo,  StoloOolligo:  Fabiaii  Qtnlu 
New  York  (State),  Gonoim:  W.  H.  Jotdan. 
New  York  (Coroon),  Itiiaoa:  B.  T.  QaOowoy. 
North  Candlna,  BaMilh  ond  Wort  BokWli:  B.  W. 

Kilgore. 
Nortb  Dakota,  AgrfaottaralOolliio:  T.  P.Ooopv. 
Ohio,  Wooeten  0.  E.  Thomo. 
OUahoma,  BtiUwileR  W.  L.Oiiri^ 
Orogon,  CorvalllK  A.  B.  Cordky. 
Pemisylvania,  CKsto  College:  B.  L.  Wotti. 
Fvmsylvania  (Inafcltato  of  Aaliiial  NiiftfltlaB)t 

SUte  CoUege:  H.  P.  Armsby. 
Porto  Bioo  (Fodaral),  MayigiiBs:  D.  W.  Moy.i 
Porto  Bioo  (IkMolar]^  BioPlBdiM:  W.  V.  Ttmm, 
Bliodolainiid,  Kinpitonr  B.  L.  HartwoO. 
South  Carolina,  CleniMm  pcdiege:  J.  K.  Htiper. 
South  Dokoli»  BiookiBfK  7.  W.  WflaoD. 
Tennessee,  Knoxvlllo:  H.  A.  Moishl 
Tozaa,  CoBico  Btattoiu  B.  Yom^Uood. 
Utah,  Logan:  B.  D.  BtU. 
VffiBMot,  BorUngton:  J.  L.  HOlt. 
Virginia  (CoUe^a),  BtaoUbuig:  W.  7.  fWinMWL» 
Vltstnia  (Tmok),  MoffflDlk:  T.  C.  7olaMQB. 
Wasbingtan,  PoIIouhu  I.  D.  OiritfE. 
Wert  VliglDJB,  MorpnftoffBS  7*  L*  Ootdtv* 
WkooMin,  MMkooz.H.  U  BmmO. 
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STATE  OFFICIALS  IN  CHARGE  OF  AGRICULTUBE. 


Alabama:  C!ozninissioncr  of  Agriculture,  Mont- 
gomery. 

Alaska:  Agronomist  in  .charge  of  Experiment  Sta- 
tions, Sitka. 

Arizona:  Director  of  Experiment  Station,  Tucson. 

Arkansas:  Commissioner  of  Agriculture,  Little 
Rock. 

California:  Secretary  of  State  Board  of  Agriculture, 
Sacramento. 

Colorado:  Secretary  of  State  Board  of  Agriculture, 
Fort  Collins. 

Connecticut:  Secretary  of  State  Board  of  Agiicul- 
ture,  Hartford. 

Delaware:  Secretary  of  State  Board  of  Agriculture, 
Dover. 

Floiida:  Commissioner  of  Agriculture,  Tallahassee. 

Georgia:  Commissioner  of  Agriculture,  Atlanta. 

Guam:  Agronomist  in  charge  of  Experiment  Sta- 
tion, Guam. 

Hawaii:  Secretary  of  Territorial  Board  of  Agricul- 
ture, Honolulu. 

Idaho:  Commissioner  of  Immigration,  Labor,  and 
Statistics,  Boise. 

Illinois:  Secretary  of  State  Board  of  Agriculture, 
Springfield. 

Indiana:  Secretary  of  State  Board  of  Agriculture, 
Indianapolis. 

Iowa:  Secretary  of  State  Board  of  Agriculture,  Des 
Moines. 

Kansas:  Secretary  of  State  Board  of  Agriculture, 
Topeka. 

Kentucky:  Commissioner  of  Agriculture,  Frank- 
fort. 

Louisiana:  Commissioner  of  Agriculture,  Baton 
Rouge. 

Maine:  Commissioner  of  Agriculture,  Augusta. 

Mar>'land:  Director  of  Experiment  Station,  College 
Park. 

Massachusetts:  Secretary  of  State  Board  of  Agri- 
culture, Boston. 

Micliigan:  Secretary'  of  State  Board  of  Agriculture, 
East  Lansing. 

Minnesota:  Sccretarj-  of  State  Agricultural  Society, 
St.  Paul. 

Mississippi:  Commissioner  of  Agriculture,  Jackson. 

Missouri:  Secretary  of  State  Board  of  Agriculture, 
Columbia. 


Montana:  Commissioner  of  Agrioaltiire  ftnd  Po^ 

licity,  Helena. 
Nebraska:  Secretary  of  State  Board  of  Agrkniltiir^ 

Lincoln. 
Ne^'ada:  Secretary  of  State  Board  of  Agrteultota 

C-arson  City. 
New  Hampshire:  Secretary  of  State  Boaid  of  Afrt^ 

cultiue.  Concord. 
New  Jersey:  Secretary  of  State  Boarfl  of  A^rlcu^ 

ture,  Trenton. 
New   Mexico:  Director   of   Experiment   Statioi^ 

State  College. 
New  York:  Commissioner  of  Agrkoltore,  Albany. 
North   Carolina:     Commissioner   of  Agrlcultan^ 

Raleigh. 
North  Dakota:  Commissioner  of  Agrloultnre,  Bi^ 

marck. 
Oliio:  Secretary  of  State  Board  of  Agricultuzi^ 

Columbus.  ' 

Oklahoma:  Commissioner  of  AgriciiItare,Okla]ioaia. 
Oregon:  Secretary  of  State  Board  of  Agriculture 

Salem. 
Pennsylvania:  Commissioner  of  Agriculture.  H»i 

risbuig. 
Pliilippine  Islands:  DiroctOT  of  Agrloatture,  Manfli. 
Porto  Rico:  Pre^dent  Board  of  CommlsslGners  flf 

Agriculture,  Rio  Piodras. 
Rhode  Island:  Secretary  of  State  Board  of  AgrlouK 

ture.  Providence. 
South    Carolina:    Commissiooor    of    Agrioultan^ 

Columbia. 
South  Dakota:  Secretary  of  State  Board  of  Agrtoal- 

ture,  Huron. 
Tennessee:  Commissioner  of  Agriculture,  KashvlIIa. 
Texas:  Commissioner  of  Agriculture,  Austin. 
Utah:  Director  of  Experiment  Station^  "LofiUL 
Vermont:  Commissioner  of  Agriculture,  Hontpdkr. 
Virginia:  Commissioner  of  Agriculture,  Bichnuaid. 
Washington:  Commissioner  of  Agriculture,  01ym> 

pia. 

West    Virginia:     Commissioner    of   Agriooltiira, 

Charleston. 

Wisconsin:  Commissioner  of  Agrknltore,  Kadlaon. 
Wyoming:  Director  of  Experiment  Station, 
mie. 


STATE  OFFICERS  IN  CHARGE  OF  COOPERATIVE  AGRICULTURAL 

EXTENSION  WORK. 


i'»bama:  J.  F.  Duggar,  Alabama  Polyteclmic  In- 

lituto.  Auburn, 
rizona:  S.  F.  Morse,  College  of  Agriculture,  Uni- 

'crsity  of  Arizona,  Tucson, 
.kansas:  J.  H.  Miller,  College  of  Agriculture,  Uni- 

""sity  of  Arkansas,  Fayetteville. 
Miiomia:  W.  T.  Clarke,  College  of  Agriculture, 

University  of  California,  Berkeley. 
■  -m\q:  H.  T.  French,  State  Agricultural  College 

V  florado.  Fort  Collins, 
v^necticut:  H.  J.  Baker,  Connecticut  Agricultural 


'-^"ege 


^♦'M'rs. 


1     l^alo'— orn  '^'»11afy«    *^*->.^^»»V' 


Florida:  P.  H.  Rolfs,  College  of  Agrioulture,  Uni- 
versity of  Florida,  OalnesvUle. 

Georgia:  J.  Phil  Campbell,  Oocrgia  State  Golkca 
of  Agriculture,  Athens. 

Idaho:  CD.  Center,  College  of  Agrioaltiire,  Unlvw- 
sity  of  Idaho.    (Boise.) 

lUmois:  W.  F.  Handschin,  CoUege  of  Agriculture, 
University  of  Hlinois,  Urbana. 

Indiana:  Q.  I.  Christie,  Purdue  Unlvenity,  La 
Fayette. 

Iowa:  R.  K.  Bliss,  Iowa  State  CoUega,  Amea. 

Cansas:  E.  C.  Johnson,  Kansas  Stata  Afrloultiml 
"*^llege,  Manhattan. 


State  Ofiieers. 
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Kentucky:  Fred  ICutchler,  College  of  Agrienltiire, 
State  University,  Lexington. 

Louisiana:  W.  R.  Dodson,  Louisiana  State  Uni- 
versity and  Agricultural  and  Mechanical  College, 
Baton  Rouge. 

Maine:  L.  S.  Merrill,  College  of  Agriculture,  Uni- 
versity of  Maine,  Orono. 

Maryland:  T.  B.  Symons,  Maryland  Agrionltural 
College,  College  Park. 

Massachusetts:  W.  D.  Hurd,  Massachusetts  Agri- 
cultural College,  Amherst. 

Michigan:  R.  J.  Baldwin,  Michigan  Agricultural 
College,  East  Lansing. 

Minnesota:  A.  D.  Wilson,  College  of  Agrlooltuie, 
University  of  Minnesota,  University  Farm,  St. 
Paul. 

Mississippi:  £.  R.  Lloyd,  Mississippi  Agricultural 
and  Mechanical  College,  Agricultural  College. 

Missouri:  A.  J.  Meyer,  College  of  Agriculture,  Uni- 
versity of  Missouri,  Columbia. 

Montana:  F.  S.  Codey,  Montana  State  College  of 
Agriculture  and  Mechanic  Arts,  Bozeman. 

Nebraska:  C.  W.  Pugsley,  College  of  Agriooltnie, 
University  of  Nebraska,  Lincdn. 

Nevada:  C.  A.  Norcross,  College  of  Agriculture,  Uni- 
versity of  Nevada,  Reno. 

New  Hampshire:  J.  C.  Kendall,  New  Hampshire 
College  of  Agriculture  and  Mechanio  Arts,  Dur- 
ham. 

New  Jersey:  Alva  Agee,  Rutgers  CoUege,  New 
Brunswick. 

New  Mexico:  A.  C.  Cooley,  New  Mezloo  CoiDege  of 
Agriculture  and  Mechanio  Arts,  State  College. 

New  York:  B.  T.  Galloway,  New  York  State  Col- 
lege of  Agriculture,  Ithaca. 

North  CaroUna:  B.  W.  Kilgore,  Nerlh  OnoUiiA 
College  of  Agriculture  and  Medianlo  Arti,  l¥tet 
Raleigh. 


North  Dakota:  T.  P.  Cooper,  Nerth  Dakota  Agrl- 

cnltural  CoOege,  Agrieattural  College. 
Ohio:  C.  is.  Wbeehr,  College  of  Agrloottiua,  Oldo 

State  Untversity,  Columbus. 
Oktahoma:  W.  D.  Bentley,  Ok]ilif«ia  Agrfonltinal 

and  Mechanical  CoUege,  Stillwater. 
Oregon:  R.  D.  Hetael,  Oregon  State  Agrleoltml 

College,  Corvallis. 
Pennsylvania:   M.   S.   McDowell,   Pennsytyanla 

State  CoUege,  State  Ccdlege. 
Rhode  Island:  A.  B.  Stene,  Rhode  Island  Stato 

College,  Kingston. 
South  Carolina:  W.  W.  Long,  Oemson  Agrloulturri 

College  of  South  Carolina,  Clemson  College. 
South  Dakota:  Q.WxRandlett,  South  DakotaStato 

CoOegs,  BrooUngs. 
TeonesBee:  C.  A.  Kefier,  Ccdlege  oC  Agrloottiiray 

University  oC  Teuneasee,  KhoxvUle. 
Texas:  Clarenoe  Ousley,  Agricultural  and  MiMhan' 

leal  College  of  Texas,  CoUoge  Station. 
Utah:  E.  G.  Peterson,  Agrksultural  GoOngB  of 

Utah,  Logan. 
Vermont:  Thee.  Bradlee,  College  of  AgrSeoltarBy 

University  of  Vermont,  BurUngton. 
Virginia:  J.  D.  Eggleston,  Virginia  Polyteoluile  In* 

stitute,  Blaoksburg. 
Washington:  W.  8.  Thomber,  State  Collage  of 

Waahington,  Pullman. 
West  Virginia:  C.  R.  Tftlow,  CollegB  of  AgrknKtiua, 

West  Virginia  Univeraity,  Mo^gantown. 
Wiaconain:  K.  L.  Hatch,  College  of  Agiioatturef 

UniverBity  of  Wiaconain,  Madison. 
Wyoming:  A.  E.  Bowman,  College  of  Agrloiiltiire» 

Uolvenity  of  Wyoming,  Laramie. 


•     < 
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STATISTICS  OF  THE  PRINCIPAL  CROPS. 

[Figures  furnished  by  the  Bureau  of  Crop  Estimates,  Department  of  Agriculture,  except  where  otherwln 

stated.    Ail  prices  on  gold  basis.] 

Note.— In  all  the  following  tables  the  figures  for  the  latest  year  are  subject  to  revision. 

CORN. 
Table  1. — Corn:  Area  and  'production  of  undermentioned  countries,  1913-1915. 


Country. 


NORTH  AMERICA. 

T : nit  ud  States 


Aroa. 


r>i:5 


Acrcf. 


1914 


1915 


AcrtJi. 


Canada: 
Ontario, 
Quebec. 
Other . . 


105.S2().000   103,435,000 


Acres. 
108. 321, 000 


Production. 


1913 


2,446.088.000 


2G0.  IHX) 
IS.  000 


239,000 
17.000 


237.000 
Ki.  000 


16,182.000 

5m,  000 

5,000 


1914 


BwtheU. 
2,672,804.000 


13,410,000 
514,000 


27s.()()0  !   250,000  !   253.000    16,773,000    13,924,000 


««,0l«,(XK)  I    4,748,000  , 


(') 


Total  Canada . . . 

Mexico 

Total 

SOUTH  AMERICA. 

Arpentina '    9, 4<;i. 000  '  10, 2<30. 000  ,  10, 380. 000       196, 642, 000 


SS2,519,000         78,443,000 


2, 546, 280. 000  2, 765, 171, 000 


Chile 
Uruguay 


Total 

EUROPE. 

Austria-Himgary : 

Austria 

IIuiiKJirv  proi)cr 

Croiitia-^ilavoiiia 

Bosnia- Ilcrzcgovina. 

Total     Aiistria- 
llun;,'ary 


(v->.()00  .  .W.OOO 

029,000  !        692. 'MM) 


8.')2. 000 


10,158.000  .  ll,()ll.r)00 


1,647.000 
5, 3 1 3. 000 

2<W.  iW2, 000 


HM),  000 
6,  (»22.  (XX) 
1,  (Ki.  (MK) 

SO."),  (KK) 


8.  723. 000 


(') 
0, 129. 000 

(') 


(') 


(») 
6,1M,000 


( 


13,286,000 

176,694,000 

28, 9.')3. 000 

7, 559, 000 


('.) 


226,492.000 


263,135.000 
1.505,000 
7,142,000 


271,782,000 


12,000,000 

172,308.000 

25.000,000 

7,000,000 


216.308,000 


Bulgaria I  1,  Vis.  ooo 

T'rance •  1.  l.n.CHW 

Ital  V 3,  S.SS.  000 

Portuiial I         (») 

Roumania 5. 30.').  000 


Russia: 

Russia  proper 

Northern  Caucasia 

Total  Russia 


1.. 571. 000 
1.12.s.0()0 
3,  (VSO,  000 

(') 
5.101.000 


{')          '  3:1.200.000 

706.000  21.078.000 

3,9.'»l,000  •  10s.3SS.(K)0 

(■^)          !  15.000.000 

5.207.000  I  111. 0(52, 000 


3, 3W.  000 

825.  <KK) 


4,210.(K)0 


Sorvia ■    1.  115.(^)0 

Spain '■    1,  lO.'j.  (KM) 


Total 

A.SLV. 

India: 

Mriti'?h 6.  l.')7.000 

Native  State^ 1.  (N>3. 000 


4. 013. 000 


3,194,000 
842,000 


59,798,000 
12.99:).(K)0 


30,901,000 
22,530,000 

105,006.000 
15,000.000 

ia'),552,000 


4, 036, 000  I      72.  793. 0<K)  |      80, 608, 000 


1915 


BvskfU. 
3,064,535.000 


14,149,000 
445,000 


14,5W.000 


60.000,000 


3,129,120.000 


338,235.000 

1,822,000 

11,495.000 


861,652.000 


12,000,000 
180,650,000 


(») 


85,000,000 
14,000p000 

118,108,000 
15,000.000 

110,230,000 


74,806,000 


(3)  1  (»)  23.r.21.()(X) 

1. 137, 000  i     1, 1 10. 000  I      25. 110. 000 


20.000,000 
30.325.000 


.'    610, 374.  (XX)  I    626,230,000 


25,327.000 


4,874,000 


I 


87,240,000        64,800,000 


Total ' '      87. 240.  (XX)        61,800.000 


Japan 

riiiiippine  l.sian<i.- 


i:«.  (KM) 
9J>.(KX) 


111,  (XX) 

i.on.(XH) 


141,000 

(•■) 


3.  .'.59.  (XX) 
9,  2:J.'.,  (XX) 


Total HX),  0.34. 000 

1  Less  than  500  acres. 


3,753,000 
13,336,000 


81.889.000 


^] 


8.749,000 


*  Area  and  production  1912. 


*  No  official  statistics. 
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CORN— Continued. 
Table  1. — Com:  Area  and  production  of  undermentioned  countries,  191S-1915 — Contd. 


(''):iiitrv. 


Area. 


1913 


AFRICA. 

Acresi. 

Algeria 21.000 

Egypt  -• I     1,  7s<),  000 

Umon  of  South  Africa (*) 


Tot  til 


AUSTP.ALASL\.. 

Australiti: 

^l  iiecii-sliind 

Now  South  Wales* 

Victoria 

Western  Australia  . 
Sout  h  Australia  ^ 

Total  Australia  ... 
New  Zealand 


Total  AiLStralasia.. 
(I rand  total 


118,000 

,000 

20,000 


177 


n 


315,000 
5,000 


320,000 


1914 


Acres. 

(') 
1.763,000 

(0 


157,000 

157.000 

IS.  000 


332.000 
6,000 


338.000 


1915 


Acres. 

i}) 
1,907,000 


5,000 


Production. 


1913 


Bushels. 

391,000 

57,044,000 

•30,830,000 


88. 268, 000 


2,604,000 

5,273,000 

738,000 


4,000 


8, 619. 000 
222,000 


8,811,000 


3, 587, 429, 000 


1914 


Bushels. 

350,000 

78, 253, 000 

»  30, 830, 000 


109.433.000 


4,039,000 

4,593,000 

826,000 

1,000 

3,000 


9, 462, 000 
312,000 


9,774,000 


3, 864, 279, 000 


1915 


Bushels. 


'30,830,000 


(») 


I  N'o  otlicial  statistics. 
-  Includes  millet. 


»  Census  of  1911. 

<  Includes  FedwalTerritory. 


6  Less  than  500  acres. 

•  Includes  Northern  Territory 


Table  2. — Corn:  Total  production  of  countries  mentioned  in  Table  i,  1895-1915. 


Year.       Production. 

1 

Year.        Production. 

1 

Year. 

Production. 

Year. 

Production, 

1895 

1896 

1897 

1898 

1899 

Bushels. 
2,834,750,000 
2,904,435,000 
2,587,206,000 
2,682,019,000 
2,724,100,tX»0 
2,792,561,000 

1901 

1902 

1903 

1904 

1905 

^  Bushels. 

^,366,883,000 
3,187,311,000 
3,066,506,000 
3,109,252,000 
3,461,181,000 

1906 

1907 

1908 

1909 

1910 

Bushels. 
3,963,645,000 
3,420,321,000 
3,606,931,000 
3,563,226,000 
4,031,630,000 

1911 

1912 

1913 

1914 

1916 

Bushdf, 
3,481,007,000 
4,371,888,000 
3,587,420,000 
3,864,279,000 

1900 
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Table  3. — Com:    Acreagf, 


«  the  United  Slata, 


Note.— Figures  In  ilalici  uii  u 
ciiUutv.  EslImaU's  of  son's  are 
publbbi'd  iiumlL'rA  of  ttvi  pn<:'"! 


isus  rotums;  fieures  In  ran 
IJtabid  by  appIyliiR  pstimi 
nc  vpur.  i"i«ipt  that  a  T"\\ 


JS 


nR-' 

Yeai. 

jL'l.i 

Pn 

.im..      flm*. 

i8«e 

34,*)7,000 

25.  a 

« 

M.5»,0W) 

lass.. 

20:0 

37;ioi;ooo 

23.6 

ri 

STd.. 

3*.047,000 

2S.S 

1,00 

34,001,000 

20.1 

35,527  000 

30.3 

30,107,000 

23.  K 

«.i.. 

41,O»7,0OO 

20.7 

85 

H75. . 

n  Ml  000 

20  1 

1,32 

s:«.. 

«i|om;ooo 

20:2 

Ks" 

10,301,000 
fil,iSii,OUU 

26.7 

2(1.  e 

,31 

579!! 

u,o>i-.,auo 

20.2 

ej-.sao.ooo 

ta.i 

l',?S 

s-*.. 

az,3i!t,ooa 

3TS 

I  71 

6i.a«.(xw 

isIb 

|u 

«^2!; 

ii:>,Au»,uuo 

SW. . 

(is.3'«,0(IO 

22!? 

0,«H,(»O 

25.8 

l|7< 

VXi.. 

B,130,flOO 

2li.S 

1,03 

-A-iwi.aw 

22.0 

9K.. 

72.»;n.iJcw 

20.1 

,« 

7f.,<;7:i,i)i)u 

211.3 

;■* 

m'.'. 

7!i,:iai.0iB 

m.. 

7J,(m,ixiu 

10.4 

ill: 

■n.m.tmci 

^i'.'. 

711,  ilk-,.  ODD 

JU,W7,HW 

2.1.1 

7a.li:vi.lM) 

22.5 

Bi.na.m 

«i-,.. 

ra.  070,000 

».2 

2.13 

3S.2 

si'.iMilono 

.> 

sat.. 

77.7i.>.«IU 

31.11 

!.«. 

K.>.1W,U>I0 

2.V3 

J,07 

i^wll 

»i.eii,uM 

'•*■" 

mi" 

ui.uo.iiixi 

3.\a 

Ik 

ima'.: 

ot,oti;ihn 

2n:R 

.5! 

^s.nltt,Ullll 

&1.5 

i.2i 

iB,i32,ooa 

!,« 

■105.. 

BI.Oll.UOO 

2^S 

I.ff 

w.Tax.oia 

t,K 

wit!! 

99  0310011 

25;  It 

i,M 

BOS.. 

iiii,;i«,ouo 

a).  2 

s,ia 

IIW,771,0(W 

2.77 

'^" 

ttl.SBJ.'JW 

«.(! 

i04,IB.%000 

27.7 

Z.ftf 

KL'i,  Ki9,tXM 

2».0 

2,5) 

».. 

iii:,oH:i,noa 

1,1^ 

01! 

105,  s».  000 

23:1 

t(w,<j.-,,uoo 

Zl.B 

C" 

i'w,aa,ooo 

2^.2 

''"' 
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CORN— Gontmiied. 
Table  4. — Com:  Acreage,  production^  and  total  farm  value^  hy  StaU$,  1914  and  1915, 


state. 


Maine. 

New  Hampshire. 

Vemtont 

Massachusetts. . . 
Rhode  Island... 


Connecticut... 
New  York.... 
New  Jersey... 
Pennsylvania. 
Delaware 


Ifaxyland , 

Virginia. 

West  Virginia... 
North  Carolina.. 
South  Carolina. . 


Georgia. 
Florfia. 
Ohio.... 
Indiana. 
Illinois.. 


Michigan. . . 
Wisconsin., 
Minnesota. 

Iowa 

Missouri... 


North  Dakota. 
South  Dakota.. 

Nebraska 

Kansas. 

Kentucky 


Alabama... 
Mississippi. 
I>ouisiana.. 
Texas 


Oklahoma. 
Arkansas.. 
Montana.. 
Wyoming. 
Colorado.. 


New  Mexico. 

Arixona 

Utah. 

Nevada 


Idaho 

Washington. 

Oregon 

CaUTomia... 


TfaoosaDds  of  acres. 


1015 


i7 
48 
12 

«5 

eo5 

286 

1,520 
210 

710 
2,125 

800 
3,050 
2,155 

4,880 

800 

8,780 

6,085 

10,440 

1,780 
1,775 
2,700 
10,100 
7!  100 

TOO 
1^280 
7,100 
5^500 
8,8Q0  - 

8,500 
8,800 

2,200 
7,460 

4200 

% 

25 
470 

106 

20 

18 

1 


•4 


United  SUtes t    108,821 


1014 


16 
21 
45 
48 
11 

61 
660 

272 

1,463 

107 


1,821 

732 

2,835 

1,076 

4,000 

700 

8,880 

4,040 

11^846 

1,750 
1,726 
2,800 
10,248 
7,200 

600 
8,000 
7,100 
5,860 
8,860 

8,860 
8,264 
8,160 
2,000 
6,400 

4,000 
£400 

21 


18 

12 

1 

10 
88 
22 
«> 


108,486 


Produotloii  (tiioii- 
sands  oUrameb). 


1015 


666 

000 
2,266 
2,804 

616 

8,260 
91,200 
10,830 
66,520 

6,616 

21,880 
80,668 
25,200 
64,060 
85,668 

•4,860 

12,000 

1^040 

100,060 

876,164 

66,000 

40,825 

68,100 

803,000 

200,460 

0,800 

04,260 

218,000 

172,060 

114,000 

94,600 
6^800 
80,860 
46^100 
176,076 

128,000 

88.100 

1,060 


11, 

880 
441 


770 
1,088 
1,166 
%SH 


8,054,686 


1014 


736 
066 

462 

2^806 
28,660 
10,472 
62,178 

7,002 

21,631 
80,880 
1^608 
67,660 
86^688 

6^000 

U,90O 
142,716 
168,817 
800,084 

83,000 

80,883 

01,000 

880,424 

158,400 

14,000 

78,000 

173,060 

10^  2K 

01,260 

8^400 
6^488 
6&275 
S^OOO 
iSi^OOO 

60,000 

1,400 


10^828 

870 
420 


872 

860 

2,160 


2,872,804 


Total  valne,  baiio 
Dee.  1  prle« 
Cthoasands 


(tb 
doUan). 


of 


1015 


658 

,      762 

1,806 

1,848 

618 

2,782 
18,876 

8,122 
40,064 

4,101 

16,168 
^000 
1^618 
40,818 
8I^«86 

80^861 
A760 
87,888 
97,884 
208,120 

m 

88,060 

27,761 

88,602 

154,680 

119,888 

6^686 
48,188 

i^uo 

8^740 
81^810 


HH^666 


80^694 

^888 

419 

8^204 


mx 

947 
9,809 


1,786^889 


1014 


708 
1,718 
1,918 


l&Tli 

7,909 

46,888 

^891 

16,681 
81,888 
lS>9i4 
49^488 
89,618 

47,888 
A988 
87,088 


188,881 


Sitt 


81.889 
8B1»088 

^084 


494 

n9 

6tt 
1,879 


l,7aL08O 
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CORN— Continued. 
1  5. — Com:  Production  and  diatrihtUion  in  the  United  States,  1897''191S. 

[000  omitted.] 


Year. 


Old  stock 

on  farms 

Nov.  1. 


290,804 

137,894 

113,  &14 

92,328 

95,825 

29,267 

131,210 

80,246 

82,2S5 

119,033 

130,995 

71, 124 

79,779 

115,696 

123,824 

64,764 

137,972 

80,046 

96,009 


Crop. 


Bushels. 
1,902,968 
1,924,185 
2,078,144 
2, 105, 103 
1,522,520 

2,523,648 
2,244,177 
2,467,481 
2,707,994 
2,927,416 

2,592,320 
2,668,651 
2,552,190 
2,886,260 
2,531,488 

3,124,746 
2,446,988 
2,672,804 
3,054,535 


Total 
supplies. 


BushOa. 
2,193,902 
2,062,079 
2,191,788 
2,197,431 
1,618,346 

2,552,915 
2,375,387 
2,647,727 
2,790,279 
3,047,049 

2,723,316 
2,739,776 
2,631,969 
3,001,956 
2,655,312 

3.189,510 
2,52^,960 
2,752,850 
3,150,544 


Stock  on 

farms  Mar.  1 

following. 


BiuheJs. 
782,871 
800,533 
773,730 
776,166 
441,132 

1,050,653 

839,053 

064,268 

1,108,364 

1,207,079 

062,420 
1,047,763 

077,561 
1,165,378 

8»1,060 

1,280,665 
866,302 
010,894 


Shipped 
out  of 

county 
where 

grown. 


BushtU, 
411,tfl7 
396.0(» 
348,006 
478,417 
163, 2U 


657,1 

410,877 

651,63S 

681,fi» 

670,6M 

467,671 
668,  Ui 
635,918 
661,777 
617,704 

680, 7M 
422,Qn 
406,3n 
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COBN—Oontiiiued. 
Table  6. — Com:  Yield  per  acre,  price  per  huAd  Dte.  1,  qnd^tbuptr  atrt,  by  Btattt. 
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COBN— ContiBUed. 

Table  7.— Com:  Whoteiale  price  -per  6u<&e(,  1900-1915. 


I  No.  2  grade  to  1912.  ■  Noiijna!, 

Table  8. — Com:  Condilion  of  crop.   United  Slatee,  on  first  ofmtmtht  named,  1S95-191S, 


Stai^xtica  of  Com. 
CORN— Continued. 


Tauli!  iO. — Corn,  (induding  meal):  International  trade,  calendar  yean  1912-1914. 

[The  Item  mofccna  01  maiirna  is  iucludsd  aa  "ComBnd  com  meal."] 

'SubsunllBll}'  th«  Inlemattoiui!  trade  ol  Ihs  world.    It  should  not  be  erpecUd  lliat 
. . ... lenlwe  Ihase: 


. „,4 p.,rt  totals 

...  liiaorent  periods  ottimi 
subsequent  to  yew  of  expoi  ,  ,. , 
ent  proctjcte  and  t'arying  dc^THs 


red  In  tha  "yaar"  o(  tlis  various  counlrles:  (2]  Imports  received  fa  year 
w&nt  of  LUillormlty  Id  cUtsstllcatlon  of  goods  amooe  conntrics;  (4)  dlffer- 

,  _.„  --J  ot  failure  inremrdlEK  ooimtrles  of  orftln  and  ultrmata  desUnation:  (5> 

rant  practices  of  tecordln^  reexported  goods:  (6)  opposite  methods  oF  treatJng  free  ports;  (7)  clerical 
TOf^,  which,  it  may  be  assumed,  are  not  mfrequeni. 
The  exports  glreu  are  domestic  exports,  and  Uie  imparts  given  an 
...n.i J 1,..„.  5Q  Jo  exin-oEa  the  tocti    Wlille  there  are  so 


EXPORTS. 


1912 

.... 

(preUm.). 

Country. 

,.„ 

..„ 

„i,. 

ioi),j.'a 

li 

Bmhtli. 
IK),  240 

0,13} 

£<HltCtt. 

13B.«1 

8,838 

IS 

40,023 

£t>d<E>. 

ii.m 

4,778 

Total 

4,337 

310, 6M 

3«,767 

18  Yearbook  of  the  Department  of  Affrumkure, 

WHEAT. 
Tablk  II. — Wheat:  Area  and  production  of  vndeninenti<mtdeomttriei,J91^191S. 


■■ lo,.'.W,i»iil 

.  lu.im.iiuu     Hi. I'll, 'mi 
1       (1)             H,:,jn,i.Hi 

!     IE     ?;1E 

'lis 

i'p*;ni)o;TOo 

sa,in,mi 
i,(«2.oro 

■i,6t2,ta> 
1, 41^,000 

.S;SS;S; 

I'jss-s:: 

!    ■i.m.aao  1     .«,14l,nnn 

64,3,W,a» 

™,JM,(0> 

i,»Mi,Au,(na 

a.c»,«iB,o<» 
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WHEAT— Continued . 
Table  11 . — Wheat:  Area  and  production  of  uruJermeritioned  countries,  191S-1915 — Oontd. 


Area. 

Production. 

uountry. 

1913 

1914 

1015 

1913 

1914 

1915 

ASIA. 
Iu(]ia: 

IJritfah' 

Acres. 

29,524,000 

4,392,000 

Acres. 
28,475,000 

Acres. 

32,230,000 

(«) 

BuAels. 
362,683,000 

Bushels. 
312,032,000 

Bushels. 
383,376,000 

NatiTe  States 

Total 

33,91fi,000 

('\l)rus 

(') 

(') 

(») 

2,779,000 

2,500,000 

2.000,000 

Japnnfwo  Empire: 

J:\paii 

Formosa 

1,185,000 
14,000 

1,174,000 
10,000 

1,176,000 
0) 

26,757,000 
164,000 

22,975,000 
195,000 

23,669,000 
200,000 

Total 1.109.000 

1.100.000 

26,921,000 

23,170,000 

23,869,000 

Persia 

_, ,   -       .       ,                7   --       J 

(«)              m 

(') 

16,000,000 

39,216,000 

75,297,000 

115,000 

14,000,000 

16,000,000 

Russia: 

Central  Asia  (4  pov- 
erniiieiits) 

4,854,000 

7,497,000 

9,000 

Siberia    (4    govern- 
ments)   

Transcaucasia        (1 
government) 

Total 

12,300,000 

(=>) 

(») 

114,628,000 

(») 

(') 

Turkey     (Asia     Minor 
only) 

(«) 

(«) 

(«) 

35,000,000 

35,000,000 

35,000,000 

Total 

558,021.000 

3S<),702,000 

460,245,000 

AJBICA. 

A  Isreria 

3,448,000 
1,355,000 
1,235,000 
(«) 

3,368,000 
1,301,000 
1,010,000 

3,209,000 
1,582,000 
1,112,000 
(«) 

36,848,000 

38,426,000 

5,511,000 

*  6,034,000 

30,000,000 

32,831,000 

2,205,000 

<  6,034,000 

34,654,000 
39,148,000 
11,023,000 
«  6,034,000 

Ee^Tit 

Tunis 

Lnion  of  South  Africa.. 

Total 

86,819,000 

71,070,000 

90,850,000 

AUSTKALASIA. 

Australia: 

Queensland 

125,000 
2,231,000 
2,aS5,000 

2,aso,ooo 

703,000 
25.000 

132,000 
3,205,000 
2,506,000 
2,268,000 
1,097,000 
18,000 

127,000 
3,429,000 
2,803,000 
2,503,000 
1,375,000 
24,000 

2,038,000 
33,511,000 
27,050,000 
22,174,000 

9,457,000 
650,000 

1,825,000 
39,219,000 
33,974,000 
17,470,000 
13,751,000 
.•^fii  nnn 

1,635,000 
13,187,000 
4,065,000 
3,639,000 
2,704,000 
396,000 

Sew  Sou  til  Wales... 
Victf)ria 

South  Australia 

Western  Australia.. 
Tasmania 

Total  Australia... 
' .  (i\v  Zo:ilan(i 

7,330,000 
190,000 

9,286,000 
167,000 

10,321,000 
230,000 

94,J<S0,000 
5,343,000 

106,600,000 
5,559,000 

25,626,000 
6,854,000 

Total  .Australasia, 
(iraii'l  total 

7,529,000 

9,453,000 

10,551,000 

100,223,000 

112,159,000 

32,480,000 

1 

4,127,437,000 

3,619,466,000 

4,216,806,000 

1 
1 

'  fTU'ludinj:  certain  Feudaturj  States. 
-'  N  >  oiBcial  statistics. 


*  Included  in  total  Russia  (European). 
<  Census  of  1911. 
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WHEAT— Continued. 
Tabij;  12.— Wheat:   TolalproductiimofcountruaiiUTUion^  in  Table  11, 1891-1915. 


Tablk  13. — Wheal:  Average  yield  per  acre  of  vndirmenlioTud  countriet,  1890-1914- 


Your. 

l-nEtod 

Russia 

(Euro- 
pean).! 

many.' 

Austria.! 

;;:^ 

France.! 

» 

AV«^ 

If  a 

Biuliils. 

1 

13,  B 

30.3 

29!  7 
3Q.5 

il 

IS.  3 

SuMklll. 

Surtdt. 

ft! 

ao.a 

20.3 

It 
1 

i&g 

BwbK. 

17.  S 

19.9 
31.3 

ll 

9,6 

S.7 

7.5 
4.1 

i\ 

Averasa  (1005-1911) 

1..8 

3CL7 

1^1 

30.1 

■  WiDcliBBtBr  biuhalB, 


StatiaHes  cf  Wheat. 

WHEAT— Continued. 


Note.— Figures  In  fU  .  . ^_. .    

cnltuie.     Estlmalea  ol  aaea  tm  obtained  b]r  ^ilylng  ntlnutsd  pBrMnUCM  at  b 
llH  publlshsd  nomban  ol  the  preceding  ym.  except  tlutt  >  terlsM  bin  Is  hsmI  to 


Yearbook  ofih^  Department  ofAgrieulturr. 
WHEAT 


lu  lUTMU:*  UK]  prgduRtlon. 


Statiatica  of  Wieat, 
WHEAT— Continued. 

-  Winter  and  spring  vihtat:  Yield  per  acre  tn  . 

WINTER  WHEAT. 


9  producing  bnlJi,  for  («i» 


fIm 


8PRINH  WHEAT. 


;  17. —  \yh(W:   Acreage,  production,  and  total  farm  vahie,  by  Stales,  19Ii  and  I91S. 


Dec.     1  ^rloi 
dollars). 
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WUEAT— Continued. 


Table  17. —  Wheat:  Acreage^  production,  and  total  farm  value,  by  States,  1914  ttni 

1915 — Continued. 


State 


Thousands  of  acres. 


Soiiih  Carolina. 

<;.'orgiji 

(Jhio 

Indiana 

Illinois 


Michigan. . 
WLstronsin. 
Minnesota. 

Iowa 

Missouri... 


North  T>akota. 
Koiith  Dakola. 

Nebraska 

Kansas 

Kentucky 


Tonnessj*c... 

Alabama 

Mississippi.. 

Texas 

Okhihoinu... 

Arkansas 

Montana 

AVvominp... 
Colorado 

New  Mexico. 

Ariiona 

Utah 

Nevada 


Idaho 

Washington. 

Oregon 

California... 


Total  Toluc,  hiss 
Production  (thou-  |  Dec.  1  pr/ee 
sands  of  bushels).   I      (thousands     of 

dollan). 


Vn\Wi\  States. 


1915 

1914 

1916 

1914 

1      ■       " 
1915 

1     1914 

225 

32.5 

1,980 

2,750 

2,800 

80 

140 

1,975 

2,485 

2,600 

2,430 

3,575 

40,194 

47,300 

53,200 

920 

1,694 

36,.538 

43,239 

46,250 

3,353 

4,612 

41,802 

4A,2I6 

53,200 

1        1,3W 

2,370 

38,368 

44,536 

46,713 

9<30 
205 

4,310 
785 

2,773 

879 
184 

4,050 
810 

2,549 

20,448 
4,662 
73,420 
15,557 
34,108 

17,316 
3,511 
42,975 
15,066 
43,333 

20,652 
4,429 
66,078 
13,535 
33,426 

17,IS» 
3,511 
43,834 
14.4eS 
43,46ft 

8,3i">0 
3,725 
3,947 
8,525 
900 

7,285 
3,469 
3,668 
8,660 
760 

151,970 
63,762 
72,154 

106,538 
9,900 

81,592 
31,566 
68,116 
177,200 
12,540 

132,214 
54,836 
60,609 
94,819 
10,395 

82,408 
29,673 

64, no 

16111.340 
12,910 

8G0 

100 

5 

1,475 

3,150 

720 

31 

1 

1,082 

2,525 

9,030 

1,200 

100 

22,862 

36,540 

11,160 

403 

13 

14,066 

47,975 

9,752 

1,500 

105 

21,462 

32,521 

11,718 

508 

16 

13,925 

44,137 

220 

1,275 

125 

560 

125 
910 
100 
475 

2,750 
33,825 

3.315 
13,310 

1,625 
18,356 

2,290 
11,312 

2,778 
26,384 

2,586 
10.648 

1,000 

16,701 

2,088 

9,843 

97 

39 

320 

56 

76 

31 

291 

45 

2,156 
1,092 
8,225 
1,660 

1,838 

868 

7,275 

1,332 

1,941 
1,2S0 
7,074 
1,577 

1,054 
1,065 
6,  SO 
1,306 

070 

2,000 

900 

440 

549 

1,780 

799 

400 

18,730 

50,394 

20,025 

7,040 

14,362 

41,840 

16,604 

6,800 

14,984 

41,324 

16,821 

6,688 

12,406 

41,810 

10,«M 

7,073 

59,898 

i      53,541 

1 

1,011,505 

891,017 

930,302 

878,060 

Table  18. —  Wheat:   rrodudion  and  distribution  in  the  United  States ^  1897-1915, 

[000  omitted.] 


Yeur. 


1H'.)7. 
IS9S. 
•  stW. 
.yoi». 
.(♦01 . 

'902. 
WW. 

90-1 . 
9  i5. 
i)06. 

y«>8. 

\m. 

910. 

"M. 

jl2. 

•»13. 

vU. 
nir. 


Old  Stock 

on  farms 

Crop. 

July  1. 

Bunhds. 

BuJihels. 

23,347 

5:ii),  149 

17,839 

67.'i,  1 19 

(>4,001 

547,304 

50,900 

522,230 

30,5,')2 

74S,460  1 

52,437 

670,063 

42,540 

6:^7,822 

:Wi,034 

.'>52,4(K)  1 

24.2.57 

092,979  1 

4C,0.-)3 

73o,2fil  j 

.'>l.K.-,3 

6;J1,0S7 

3'i.  797 

(iC4.«i02 

l.'),(M)2 

68.^,335 

3.'),  929 

m\  121 

34,071 

621,338 

23,876 

7:tf),267 

35,515 

76:<,.^^« 

32,236 

.H91,017 

2s, 972 

1,011,505 

Total 
supplies. 


Stock  on 
farms 
Mar.  1 

following. 


Bushils. 
553,496 
692,988 
611,365 
.•>73,130 
779,012 

722,500 
680,362 
5.S9,034 
717,236 
7S1,314 

6.8^H,940 
698,399 
698,397 
671,050 
6.'m.409 

7.>4,143 

798,895 

923,2,'>3 

1,040,477 


Bushels. 
121,330 
198,056 
158,746 
128,098 
173,353 

164,047 
132,608 
111,055 
158.408 
206,642 

148,721 
143,683 
160,214 
163,705 
122,026 

156,483 
151,800 
153,908 


Shipped 
out  of 

county 
whore 

grown. 


ButkeU. 
300,120 


305,020 
281,873 
373,717 

388,554 
309,582 
302,771 
404,008 
427,258 

307,007 
888,415 
417,404 
863,000 
3S,8n 

4^^008 
411,70 
0U,U8 


T 
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WHEAT— Contiiiued. 
—Whfal:    Yield ptr acre,  prieeptrbtuhd  Dee.  1,  and vidut per ai 
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WHEAT— Continued. 

Table  20. —  WiiUer  athd  spring  wheat:   Condition  of  cropy   United  States^  on  fini  off 

months  named,  1890-1916. 


Winter  wheat. 

Spring  wheftt 

■ 

Year. 

Decem- 
ber of 

When 

WlMD 

pre- 

April. 

Biaj. 

Jiine. 

har- 

June. 

Jiily. 

Aanisl 

;.    bar- 

vious 

Tested. 

1 

Ttftad. 

year. 

r.  ct. 

P.ct. 

1\  ct. 

P.  ct. 

P.  ct. 

P.ct. 

P.  ct,         P.  €t. 

P.ct. 

1«W) 

«J5. 3 

81.0 

80.0 

78.1 

76.2 

91.3 

04.4 

83.2 

79.7 

1891 

9S.1 

96.9 

97.9 

96.6 

96.2 

92.6 

94.1 

9S.5 

97.2 

1.S92 

R.->.3 

81.2 

84.0 

K8.3 

89.6 

92.3 

oao 

87.3 

81.2 

1803 

S7.4 

77.4 

75.4 

75.5 

77.7 

86.4 

74.1 

67.0 

68.9 

1S»1 

91.5 

80.7 

81.4 

83.2 

83.9 

88.0 

C8.4 

67.1 

69.9 

1895 

Vf9.0 

81.4 

82.9 

71.1 

65.  S 

97.8 

102.2 

95.9 

94.9 

189r. 

Ml.  1 

77.1 

82.7 

77.9 

75.6 

99.9 

93.3 

78.9 

73.8 

IS97 

99.5 

81.4 

80.2 

78.5 

81.2 

89.6 

91.2 

86.7 

sas 

IS98 

8ti.7 

86.5 

90.8 

85.7 

100.9 

95.0 

90.5 

91.7 

1899 

9^6 

77.9 

76.2 

67.3 

65.6 

91.4 

91.7 

83.6 

77.2 

1900 

117. 1 

82.1 

88.9 

82.7 

80.8 

87.3 

55.2 

56.4 

56.1 

1901 

97.1 

91.7 

94.1 

87.8 

88.3 

92.0 

95.6 

8a3 

78.4 

HK)2 

8«i.7 

7S.7 

76.4 

76.1 

77.0 

K>.4 

92.4 

89.7 

8f.2 

19aj 

99.7 

97.3 

92.6 

82.2 

78.8 

95.9 

82.5 

Tt.l 

7&1 

1904 

8<J.« 

ib.o 

76.5 

77.7 

78.7 

93.4 

93.7 

87.5 

66.3 

1905 

82.  t) 

91.0 

92.5 

85.5 

82.7 

93.7 

91.0 

89.2 

87.3 

I90t) 

94.1 

89.1 

90.9 

82.7 

85.6 

93.4 

91.4 

86.9 

83.4 

1907 

94.1 

89.9 

82.9 

77.4 

78.3 

88.7 

87.2 

79.4 

77.1 

1908 

91.1 

91.3 

89.0 

86.0 

80.6 

95.0 

89.4 

80.7 

77.6 

1909 

S5.3 

82.2 

83.5 

80.7 

82.4 

95.2 

92.7 

91.6 

88.6 

1910 1 

95. 8 

80.8 

«.l 

80.0 

81.5 

92.8 

61.6 

61.0 

68.1 

1911 

82.5 

83.3 

86.1 

80.4 

76.8 

94.6 

73.8 

fiO.8 

86.7 

1912 

8<».0 

80.6 

'i9.7 

74.3 

73.3 

95.8 

80.8 

9a4 

00.8 

1913 

93.2 

91.6 

91.9 

83.5 

81.0 

03.5 

73.8 

74.1 

TILS 

1914 

97.2 

95.6 

95.9 

92.7 

94.1 

95.5 

92.1 

75.6 

68.0 

1915 

8S.3 

88.8 

92.9 

85.8 

84.4 

94.9 

93.3 

93.4 

04.6 

l»jl(i   

87.7 

1 

1 

1 

'                . 

;' 1 

Tahi.k  21.—  Winter  wheal:  rrr  nnt  nf  nrea  sown  which  was  abandoned  {not  haroesiedj. 


Year. 


I'JOl 

iy.')2 

VMi 

um 


Per  rout. 


i:..  2  ■  iw: 

15.4  'I  V.nY.) 
l.(i  il  lUlO 


StaHaticn  of  Wheat. 
WHEAT— Continued. 


t:22.^Wlital:  Far 


i;  12;L— llVieaf;   WhokaaUjirkeperbuthel.lOOO-l'JlS. 


ffiS  fffi  B&    « 


11  null.  <a  ID  11.    Wh[tii,Bub8equBnttolSI3. 


Yftirbml-  of  the  Defortrnf^^of^gpifj^iUfffg^ 
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Table  24.— rCfea(_/?our.-  WholeaaU  jiriee  pa- barrd,  1900-1915. 
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WHEAT— Continued. 
Table  20. —  Wheat  and  flour:  International  trade,  calendar  years  1912-1914. 

[•'  Tom])orary  "  imports  into  Italy  of  wheat,  to  be  used  for  manufacturing  products  for  export,  are  incladed 
in  tho  total  imports  as  given  in  the  oflicial  Italian  returns.  In  the  trade  returns  of  Cnlle  the  item  trigo 
mult  (prepared  corn)  which  might  easily  bo  confused  w^ith  trigo  (wheat)  is  omitted.  See  '*  General  note," 
p.  417.] 

•     EXPORTS. 

[000  omitted.] 


Countrv. 


Argontiha 

Australiii 

Austria-Hungary. 

Jio'cium 

liriti.sh  India 

Bulgaria 

Cuuiwiu 

Chile 

(Irrmaiiy 

Netherlands 

Houmania 

liiis^ia 

Serbia  ■••' 

I'nit.'d  States 

othor  countries. . . 

Total 


Wheat. 


Flour. 


1912 

1913 

1914 
(prelim.) 

1912 

Barrels. 

1,480 

1,739 

167 

732 

714 

493 

4,303 

74 

1,924 

157 

844 

1,173 

80 

10,622 

3,303 

1913 

Bufthds. 
9t).r)00 

32.004 
56 

Busheh. 

103,328 

42,923 

71 

12,991 

50,558 

9,238 

129,9.^;0 

1,922 

19, 7^1 

63,598 

50,406 
122,336 

3,366 
99,509 

7,499 

Bushels. 
36,028 
52, 878 

Barrels. 

1,402 

2,285 

369 

646 

923 

493 

4,894 

69 

2,191 

201 

844 

1,836 

80 

12,278 

2,813 

10, 576 

ti5, 598 
9,238 

26,130 

84,958 

2,411 

11,853 

70,302 
149 

51,444 
50,406 

37,433 

90,915 
3,.V)6 

88,533 

61.055 
12.S39 

173,862 

m\,  519 

717,476 

1 

1 

27,805 

31,324 

1914 
(prelim.) 


Barrels. 

757 

1,778 


683 


4,671 
34 


115 


947 


12,768 


Wheat  and  Pour.> 


1912 


Bushels. 

103.260 

40,428 

806 

19,870 

68,812 

11,456 

104,320 

2,743 

20,510 

52, 152 

54,203 

102, 195 

3,727 

109, 451 

27,708 


721,641 


1913 


Bushels. 

109, C37 

53,207 

1,730 

15,  S98 

64,711 

11,456 

151.975 

2.235 

29,638 

64,501 

54,203 

130.596 

3,727 

154,700 

20,160 


858,434 


1914 
(preUm.) 


Biuihas. 
39,435 

60,878 


29,204 


91,322 
301 


37,952 


92,795 
'23i,'3i8 


IMPORTS. 


Belgium 

liraz.il 

HritLsh  v^outh  Africa 

Denmark 

Franco 

Germany 

Greece 

Italy 

Netherlands 


Tortngal. 


:^|iaiii 

S\v»><ltii 

Swi.  /crland 

rnhed  Kingdom, 
(Jthrr  countriiS. .. 


Total . 


71,107 

69,628 

21 
2,133 

588 
580 
126 

179 
16 
34 

191 
2,051 

36 

1,914 

890 

670 

113 

201 
15 
23 

195 
2,259 

71,261 

23,609 

4,531 

8,496 

26,698 

85,218 
6,974 

65,914 
3,135 

75,018 

2,382 
1,547 
6,619 

20,066 
229,160 

62,847 

69,790 

24,722 

9,366 

8,190 

67,669 

94,461 
6,950 

66,636 
7,131 

89,634 

6,399 

6,409 

7,793 

21.376 

226,978 

71.843 

14,010 
1,SN) 
5,Sk5 

26,131 

84,415 
5,901 

65,  :♦•.<) 

2, 276 

65,  7SS 

2,382 

l,r>13 

r.,  2.S5 

17.S43 

2(^.322 

1     11.101) 

16,109 
5,359 
5,176 

57,160 

93,  :>M 

6,882 
60.5.32 

0.255 
?.),309 

0.399 
0, 405 
7.355 

19, 446 
190, 809 

13.074 

655,504 

14,047 
3,782 
2,942 

(K),882 

1,503 
706 
652 

1,047 

37,327 

17 

51.366 

1,598 

15,528 

4,432 

16.200 

192, 725 

.      1 

74 

494 

6,742 

11.497 

1 

97 

429 

6,704 

13,060 

10 
102 

6,622 

r>S5.  7a3 

23,727 

26,607 

692,476 

776,236 

i 

20,809 
6,957 
5,424 

65,605 


87,404 
'58,'556 


15,575 
4,892 

'218,025 


''  I'loiir  is  reduced  to  terms  of  grain,  where  included  in  these  3  columns,  by  assuming  1  barrel  of  flour  to 

>.«>  t  hi'  product  of  4  J  bushels  of  wheat. 
a  Uata  fur  1911. 


.    YearbooJc  of  the  Department  of  AgrietiHute. 
OATS. 

Tablb  26. — Area  and  production  of  undermentioned  eouMtriei,  J01S-ISI5. 


Statistics  of  Oats. 
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OATS— Continued. 

Tahlk  20. — Area  atid  proiluciion  of  undemxerUioned  countries,  191J-iyi5 — Cuntiuued. 


Area. 


Production. 


Country. 

ASIA. 

Cyprus 

1913 

• 

Acres. 

1914 

Acret. 
0) 

191,") 
Acres. 

■ 
1913 

BusheU. 
400,000 

1914 

Bushels. 
400,000 

191  •* 

Bushels. 
400,000 

^  J I  *  ^^ 

Russu\: 

Central  Asia  (4  pov- 
emnionts) 

997,000 

4,f,60,000 

3,000 

16,935,000 

102,681,000 

75,000 

Siberia    (4    gi>vem- 
nicnts^ 

Tninsrauc;i-<i.i        (1 
i;oseriimfnt ) 

. 

Totul  KiLSiia,  Asi- 
aiic 

r),(W>.000 

(«) 

(«) 

119,741,000 

(«) 

(•) 

Total 

120,141,000 

400.000 

400,000 

AFRICA. 

AL'tria 

5:«,000 
i;«.ooo 
0) 

573,000 
91.>,000 

0) 

690,000 
148,000 
0) 

17,973,000 

4,133,000 

3  0,661.000 

10,000,000 

689,000 

•9,6C1.000 

15,082,000 

Tunis 

3,445,000 

Union  of  South  Africa. . . 

s  9,661,000 

Total 

1 

31,767,000 

20, 35),  000 

28,188,000 

AUSTRALASIA. 

Australia: 

WutH'Usland 

4,000 

85,000 

439,000 

lot),  000 

128,000 

62,000 

0) 

442,000 
117,000 
140,000 

0) 

k 

141,000 
74,000 

85,000 
1,725,000 
8,586,000 
1,726,000 
2,175,000 
2,328,000 

58,000 
1,893,000 
9,170,000 
1,239,000 
1,708,000 
1,644,000 

0) 

Ne\T  South  Wales... 
Victoria 

i 

South  Au.sirali;i 

\Ve>tem  .\ustrulia.. . 
Tasmania 

380,000 
629,000 

Total  -Vustralia 

874,000 
387,000 

1,261,000 

859,000 
362,000 

16,625,000 
14,013,000 

15,712,000 
15,206,000 

6.000,000 

New  Zealiuul 

288,000 

11,797,000 

Total  AiLstralasia. 

1,221,000 

30,638,000 

30,918,000 

16,797,000 

(Irand  total 

4,697,437,000 

4,022,486,000 

4,783,778,000 

1  No  oflicial  statistics.  >  Included  in  "Total  Russia,  European."  «  Census  of  1911. 

Table  27. — Oats:   Total  production  in  countries  named  in  Table  f6,  1895-191S. 


Voor. 


->.*■■ 


;»  •'. . . 


rnnli;c;ion. 

J.  ^17,  l!.i.  iH-4) 
'.' .  ■  .  '.  '.'7 1 . '  "'•* 

L.  '•";.'.<  7  >.'  ■■•) 

>,  i'f>.  '*^~,  ""<* 


Year. 


VMH... 
l>iJ... 


Production. 


Year. 


linfhelx. 
L'.  s<;j.(U5.0(X) 

;{.n20.:>tu,iK)o 
:i,:57s,0  54,(a)0 
3,611,3lV2.0<)0 
3,510.167,000 


1906. 
1907. 
1908. 
1909. 
1910. 


Production. 


Bushels. 
3,M4,1»01,000 
3,6««,896,000 
3, 591, 012,  UK) 
4,312,i«2,(KX) 
4, 1S2,  410,000 


Year. 


1911. 
1912. 
1913. 
1914. 
1915. 


I^odaction. 


Bushels. 
3,S08,561,000 
4,617,394,000 
4,097,437,000 
4,022,4S6,000 
4,783,778,000 


Taui.::  ■_'-.    -Ou'^i:  A  i  erarje  ijieJd  ^)cr  acre  of  undermentioned  countrieSf  1890-1914' 


Y  -w. 


Tnitt'd 
StaM'S. 


2.;.  1 
•i-.i.  3 


Russia 
( Kuro- 
pean).i 

Bushels. 
i;.8 
20.0 


Ger- 
many.! 


BusheU. 
40.0 
o/J.  7 


Austria.! 


Bushels. 
2>.3 
29.8 


1  '.'"'> . 

r.-i'.. 
1  •.'•:. 

r.i-.-». 

I'.'IO. 

I'll. 

1'.*12. 

i".»r3. 

1014. 


Average  ;iyuo-l914). 


31.0 
31.2 
•2:i.7 
2').  0 
2S.6 
31.0 
21.4 
37.4 
29.2 
29.7 

29.5 


20.2 
15. 1 
19. 7 
20.1 
25.7 
22.5 
18.6 
23.6 
26.3 


43.6 
55.7 
58.3 
50.2 
69.0 
61.3 
49.6 
U.1 
61.1 
67.4 


64.0 


27.7 
34.1 
35.7 
32.0 
37.4 
31.6 
33.7 
36.2 
39.3 


Hungary 
proper.* 


France.* 


Bushels.  I  Bushels. 

29.8 

30.7  31.6 


31.0 
34.2 
30.0 
26.8 
33.8 
26.8 
33.8 
3L1 
34.6 
33.2 


31.6 


28.6 
27.0 
31.8 
29.6 
34.1 
29.8 
30.8 
3L9 
3L6 
36.8 


31.1 


United 
King- 
dom.* 

Bushds. 
43.6 
44.3 


41.7 
43.8 
46.1 
43.5 
46.9 
44.8 
41.6 
4L7 
43.0 
44.0 


43.5 


1  Busl  els  of  32  pounds. 


s  Winchester  bushels. 
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OATS— Continued. 
Table  29.^)a(»;  Arreage,  production,  valiu,  export*,  eU.,  in  the  UnUtd  Stata, 


al  iioc  Inrludad  ISmi  to  ISW,  Inrl 
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OATS— Contimied. 
30. — Oalt:  Amagt.  produetion,  vmbu,  by  8UU$,  1914  *ind  J91S, 


Yfarbooi  of  the  Department  of  Agriculture. 

OATS— Continued. 
l.—Oat»:   Prodwtion  and dittribuiMn  in,  the  Ua'Ued  StaUt,  1897-19IS, 

[oooomlttvd.) 


Year. 

Old  stock 

oufurnu 

Crop. 

Total 
■uppllea. 

BmAiU. 

ew,7M 

730,307 
7«;iTB 

7m|s09 

Sffi 
»s3;jio 

S!;!g 

1,418, 337 

i;  wo;  362 

BuA'U. 
760,907 

Sis 

7S4,533 

i,o(n!osi 

1,032,303 
812,701 

'woiwi 

i,«3.a» 
i,»5,8as 

i;5B5.'bW 

ii 

34^  IM 
370X01 
384;  401 

M7,47« 

^.^ 

BiAO,. 

LtW 

If 

Is 

IBM 

a?; 793 
55;«i!7 

r 

11 

ii 

loia 

1813 

Tablr  32.— Oa'a.-  I'lV'ii  prr  n. 


! ,  aitd  valut  per  acre,  fry  StoKt. 


I  U:uoil  upon  luni  prEce  Oac.  1. 


OATS— Gontiniied. 


■Band  npan  Ann prln  Dtc  L 
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0AT.5— <;;ontiiiueU. 
Table 34. — Ouls:  Condition  o/crnp,  United  Stati-n,  onfirilofmonOta  n 


Taui,b  3').— Oafs:    WhokaaU  jiriit  }}€Thuthel,  J900-1915. 


StatUHes  ofOat»  and  Barhj/. 

OATS— tiondnuad. 

Table  36.— Ooti;  IntermaioiuU  bade,  mfoufar  j/ean  J91»-J914- 

|Bh  "CKiwnd  not*,"  p.  4tTJ 
EXPORTS. 


■■.„„. 

wia 

1913 

19H 
(pnaim.) 

C«mtt7. 

1913 

in« 

aiSt., 

BiuktU. 

a,7w 

179 
390 

«;ji8 

'iss 

3,fl87 

3i;i3i 

M.3M 

Satittt. 

AS 

A>Mi. 

■»a 

19,  W7 

Total 

M),aM 

aw,  no 

.\-Mh«lancU. 

11.1W 

BARLEY. 
Table  37. — Area  and  production  of  undenamtwiud  eotuUritt,  191S-1MS, 


c™,.. 

Ar-. 

PcMwUiD. 

,.,. 

IRIG 

mi 

1>U     . 

uu 

Aaa. 

T,s6s,aoo 

,:•£> 

■SSV 

,SSi. 

saa™ 

Sfwllrunswlck.... 

4»:000 

^Z 
S.Z 

I3;ono 

189,00) 

11,  on 

11 

4li 

11 

Total  Canada 

i.sis.cno 

1,«.,«0 

i,«e,a» 

u,tu.a» 

M,3m,an 

NblH,M 

W        1       ««.0.> 

u^Mi^ai 

m,a^aga 

m,m.m 

m.m,m 

a:r 

!gE 

^5 

iia 

^^S 

^^s 

»..«. 

■U.00O 

Ms.on 

■,IM.W 

u.7n,goii 

ii,Tn,ooo 
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UA  RLEY— (lontitiuori . 
Tarlk  37. — Area  and  production  of  undermentioned  countria,  ISlS-HtlA — GoatiDiMd. 


..    U  ot  Euruptun  tinil  10  ol  .Ulalle  S 

[uveninwnU  ul  Kiiropnui  and  ID  a(  Aslulc  R 
"■    •      ■''^*' itussia.  Kuroiwan." 
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BARLEY— ContiiMiod. 
—Area  and  produaitm  of  undermen^otaed  eotrntrieM,  1918-1915— OoatiifaaA. 


rounlry. 

A«.. 

Pndnotkn. 

in. 

m. 

.«. 

ini 

m4 

uu 

inuco. 

ffiS':::::::::::::::::: 

(■> 

■fr 

# 

SE 

H^ 

fl'Si 

■  (8,a»,ooo 

MpSM.OOO 

M,7Q7,«10 

^"■SSS,,,™, 

New  Slimih  Wales.. 

e.ooo 

T.OOO 

11 

1,810,000 

s^ 

W«lem"\(it™ita„ 

37;  MO 

4,<nO,0D0 
1.U1.000 

1,013,000 
1,134,000 

J2,000 

18,000 

*'«S;S 

SIS. 000 

•,4M,flOD 

B^in,oo» 

t,au,osi 

1 

i,tM,Mt,aoo 

i,3S(,an,ao« 

i,»e,«»,ooi 

I  Ifoainclal  iitatbtln.  >Can3iuotlflll. 

K  2».— Barley:   Total  production  qf  eouidriei  mentioned  in   Tabh  37,  1895-1915, 


.OT3,lt^0OO 
2»,  131, 000 
.13S,TtM.00O 

ir&Tst.aoo 

180,063,000 


i,Mi,sra|Doa 
i,m,&7j0n> 

1,I74,W7,000 

i,4W,in,oaa 

I,3«B,TM,aOD 


i,'4a5,m|aa 


Tadi.b  S9,— Swfejf.-  Avenge  yield  per  acre  t^ trndermeKHoned  covnliiu,  1890-1914- 


'  Hushtli  ol  48  p« 
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BABLBY— Continued. 
Tablg  40. — Barleij:  Acreage,  producliott,  value,  exporti,  etc.,  in  the  United  Stala, 

Note. — FlEures  in  ilajici  ato  ceiijat  «tUmtit  dI  Apl- 

cultura.    Kstiuvitta  ot  ai^na  ajit  oblAin  r  dannAaa  ta  ihe 

piilillshnd  uumbrrs  of  Ih 


— 

""*" 

„. 

AoooKi^. 

Is 

: 

.:*.':";:..'''"*:i 

si 

i,«..;ia 

2i:i' 

... 

.lira 

li 

'.'.'. 

il 

ill 

30.  n 

31.11 
31.4 
33.  li 
Bl.ll 

1,843,000 
3,372,  IXJU 

3I..1 

311.  tl 
31.9 

S!:i 

2,i)ra',m 

'." 

III 

3,171,UW 

31.4 

3V!I 

1! 

:" 

S,am,nvi 

■i',tim\m 

3,KTD,I>M 

3l'..4 

31!: 

21.  li 

2,f»4,«in 

sn,4 

3.-1.  li 
3!MI 

3;!  2 

3».l< 
3*'.: 

,Mn,ooi 

32.S 

St 

11.(1: 

<  FlRuroi  Bdl>»Kd  to  OB 


Staiuiiet(fBaiity. 


BARLEY— Contiimad. 
Table  41. — BarUij:  Acreage,  production,  omf  total/on 


k  valtM,  6y  Statu,  IBIS. 


eutc. 

^. 

Produc 

FUTO 

Bute. 

A«MC». 

Fiodw- 

B. 

s 

30 

i 
■1 

7S0 

lOS 

BuAO: 
IM 

'130 
170 

,,i 

l.GOS 

«;i7i 

10,B«3 

US 

44. MO 

24,000 

''l77 

S! 
■,ffi 

lis 
■lis 

'1 
S 

110 

i 

i 

°1 

3sa 
au 

■■s 

11 

°^m 

S£|™Wbii:;: 

PennsylvBiJa 

HieUD*  ' 

^S 

*?s 

SlSr'-v.:::. 

li 

^toitii:;::;:;: 

UnlMdSUta 

soiiih  imtota. 

7,195 

sn.ooi 

UI.M 

:  42. — Barley:  Yield  per  acre,  price  per  hvAel  Dec.  l,tmd  vaiuepffatre,  hjfSlmUt/ 
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BARLEY— Continued. 
Table  AA.—BarUy:  Condxt{&no/crop,Unil«iStatt4.onJirtt(i/monthtna7iud,lB9i~1916. 


Yew. 

July. 

^ 

v„. 

IluU. 

InlT. 

An- 

gu*. 

Wba 
wttd. 

P.et. 
W.3 

P.cl. 
92.0 

P.M. 

03.5 

Ij 
11 

II 

73.1 

11 

M.1 

11 
11 

p.a. 

i 

87 

I 

01.1 

Otis 

?1 

Table  M.— /JarJ^-y.-   Fii, 


'^ 


■Si      -4        m 


StaHMcs  cf  BarUy. 


44S 


BARLEY— Contintted. 
Table  45.— Barfey:  WhoUtaU  price  per  hutkd^  2900^191$. 


1905 
1900 
1907 
1908 
1909 


1910 
1911 
1912 
1913 
1914 

1915. 
January 
Febniary 
March 
April 
May 
June 

July. 

August 

September 

October... 

November 

Deceml>er 


1  Na  1  bfewlDgtoUQaaDd  1907. 
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BARLEY— Coiitmued. 

Tables  46. — Barley  and  malt:  International  trade,  calendar  peon  191t-l 

[See  "General  note,"  p.  417.] 
EXPORTS. 
[000  omitted.] 


Country. 


Argenlinji 

A  ust  ria- Hungary . 

DelKium 

British  India 

Bulgaria 


Canada... 

Chile 

China.... 
Denmark. 


France 

Clermany 

Netherlands. 
Roumania. . . 


Russia 

United  Kingdom. 

United  States 

Other  countries... 


Total. 


Barley. 


1912 


Bushels. 

(■^■)<) 

9,522 

4,7:^7 

31,843 

819 

4,788 
47<i 
6.55 

3,552 

609 

53 

23,95«1 

10,928 

12ti,927 

102 

8, 195 

13, 4.'i6 


241,. 334 


1913 


Bushels. 

1,871 

8,190 

2,012 

10,069 

819 

13,906 

427 

738 

3,5<i6 

438 

2S0 

31,<)93 

»  10,928 

180,344 

48 

12. 782 

15,9.57 


294,9(i8 


1914 
(prelim.) 


Bushels. 
1,152 


1,290 


6,838 

2,839 

524 

3,380 

167 

i3,"2«.5 


90,747 

85 

17,208 


Malt. 


1912 


Buskfls. 


11,996 
231 


24 
19 


1. 


112 

48 

1,255 

755 

3 

198 

952 

150 

6 


15, 748 


1913 


Bushels. 


12,189 
218 


3 
23 


117 

19 

1,198 

449 

»3 

197 

80<) 

487 

11 


15, 720 


1914 
(prelim.) 


Bushels. 


5 
233 


898 
728 


Barley  and  i 
of  ba 


1912 


BuskeU. 

656 

20,428 

4,946 

81,843 

819 

4,810 
404 
655 

8,654 

712 

1,194 

24,642 

10,930 

127,107 

967 

8,382 

13,460 


255,861 


1\ 


Bm 

1 
19 

2 
10 


13 


8 


1 

32 

MO 

180 

18 
15 


309 


IMI'ORTS. 


Argentina 

Auslria-IIimgary . . . . 

Belgium 

Brizil 

British  South  Africa. 


Canada . . . 

Cuba 

Denmark. 

KgvTt 

Franco... 


Finland 

Cermanv 

Italy...' 

Notlierlands 

Norway 


Ru.^sia 

Switzerland 

United  Kingdom, 
Oth or  countries.. 


'otiil. 


252,307 


4 

351 

17,  ,336 

1 

2 

3S 

273 

1,933 

1,33S 

5,330 

392 

14M,  72.S 

72S 

40, 7S3 

3,  Sol 

1,100 

1,190 

52.331 

1,21'i 

270,931  . 


1 

1,444 

1,597 
2 

734 
1,364 

318 

358 

1,134 

1,316 

331 

22,443 

967 

361 

59 

328 

628 

4I>4 

6,384 

497 

139,063 

878 

34,030 

3,862 

812 

4,590 

45,970 

3,198 

1 

()74 

1,062 

395 

58 

762' 

289 

107 

18 

1 
1 

39 
2S5 

""'4,757' 

.55 

54 

103 

207 
2,918 

58 
.5.34 
108 

278 
3,  .532 

42 

151 

S2 

21.415 

3, 747 

01 

7<.9 

30,  142 

1,034 

3,012 
lOS 

23 

3,  SIO 

79 

570 

4.i.s;j 

157 

5S 

3,302 

140 

6(U) 

44 

241 
15 

137 


53 

1 

15,202 

1     17,120 

266,181 

29; 

1 

'"oar  n""  „..'•»■• 


8taii»tie»  cfBye. 

BYE. 
—Rye:  Arecandproduetitmofimdenner\ti<medi 


*lDdddid  fa  "TVttl  BMi^ltMi 
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RYE— Continued. 

Tablk  47. — Riie:  An^n  anff  prodiiction  of  undennefUioned  rouniriea,  19t'i-1915~- 

Continued. 


Country. 

_ 

191.-) 

Acres, 
i}) 

l.(XN> 
1,(N)U  ' 
l.INN) 

l.(KM)  1 

1 



.Vreu. 
1914 

Acns, 
(') 
(') 
2,000 

C-) 

(«) 
<^) 

1915 
Acrfs. 

Production. 

1913 

hunhels. 

2,000 
42,000 
IS, 000 
10,000 

4,000 
20,000 

1914 

1 

1          1916 

1 

AUOTRAL.VSIA. 

Austrulhi: 

Uiiceiishind 

BuMhrla. 

20,000 
13.000 

Budult, 

New  South  Wiik^s... 
Victoria 

South  AiLstmlia 

Wosteni  Australia. . . 
Ta.smiuiia 

Total  Austnlia.... 
New  Zetxlaud 

(=) 
(2) 

96,000 
90,000 

100,000 
90,000 

190,000  j 

30,000 
90,000 

Tol^il  Australivsia.. 

1X0,000 

120,000 

(Irand  total 

i.>«o,:«7.ooo 

1,674.602,000 

1,711,158,000 

'  Loss  than  '*)()  aco's. 


:  No  oillcial  statistics. 


TabiiK  4S. — Hi/c:   Total  jtnuinrtum  of  countries  immtioned  in  Table  47,  189S-1915. 


Yftir. 

Troduction. 
Jiuslnlif. 

Yfar. 

Vroduction. 

^  e-.ir. 

Vrod  action. 

Y«ir. 

JiiMhil*. 

BuiheU, 

ls(»ri 

1.  ltiS,212,00()  . 

1901 

1.4U),(r22,000 

1906 

1,433,396,000 

1911 

lS9rt 

l,49l),2-iO,()(K)  i 

1<H)2 

l,U17.S4ri.lM)0 

1907 

1.538,778,000 

1912 

1S97 

l,:i()0.(^15,()00 

VM\ 

i,(yr>9,«mi,ooo 

190S 

1.590,057,000 

1913 

isas 

i.t»;i.  171.000 

v.m 

1.742,112,000 

1909 

1,747.123,000 

1914 

1S«H.» 

l.->s;i,  179,000 

liK).-) 

i.i'».'),7r)i.(MK) : 

1910 

1.673,473.000 

1916 

1(KX) 

l..V)7.W4.0O0 

' 

Production. 


BmtM*, 
1,768,083,000 
1,880,617.000 
1,880,887.000 
1,674,608.000 
1,711.158,000 


Tablk   V.). — Rye:  Airrtujc  tjirltl  per  mrr  of  ti rule r mentioned  countries,  1890-1914. 


Year. 


I'niliMl 
States. 


AvoraKe:  linstuln. 

Isyo-ls9'J i:{.?» 

I'MK)  190'.> 1'».7 

lUd")        l'<.'» 

190«1 Hi.  r 

l'J07 I''.  » 

I«J0«< 1»».  \ 

VMY.) i;i.  I 

1910 l«JO 

911 l^'l 

1M2 !•).  ^ 

«U:5 pi.  2 

■»«  '       l(i.  S 

— 'L'rt'""'Viyii) 10. 1 

DiioYml.  '1?*- 


Russia 

(  KllHH 

pi'aii).! 

(hT- 

inany.> 

Hushtl.s. 

BiishtUt. 

10.  1 

20. 9 

11.5 

2:).r. 

10.1 

21.9 

s.s 

2.',.  1 

10.  s 

2.">.  *< 

11.0 

2S.  0 

12.  •> 

2^.« 

12.3 

27.1 

10. ,'. 

2H.  2 

H.3 

29. 5 

13.5 

30.  } 

2ti.4 

27.  1  • 


Austria.' 

Hungary 
proper,! 

Franco.* 

Inlaiid.1 

liuxhth. 

BushfU. 

BuahelM. 

iliitkcii. 

16. 1 

17.6 

25.3 

19.0 

i7.6. 

17.1 

37.5 

20. 2 

19.4 

18.6 

27.0 

19. 9 

19.8 

16.3 

27.6 

IS.  9 

16.0 

18.2 

27.0 

22.0 

17.5 

16.8 

29.2 

22.3 

17.8 

18.1 

8a8 

21.3 

18.9 

14.7 

30.3 

20.9 

IK.  7 

16.8 

29.0 

23.3 

19.4 

16.6 

30.0 

22.0 

19.6 

17.0 

3ao 

16.1 

16.8 

29.4 



18.3 

16.9 

29.1 

iV  Inchester  bushels. 
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RYB— Ocmtmtied. 
TA.BLB 50.— it^c:  Aereagt,  j/roduetum,  vaivt, exportt,  («i;.,  m  tk«  VwUdBtatet,  ta49-lUS. 

Scm,—Tifuna  tn  Ualkitn  aiasai  itiana;  tUnma  In  nnaan  ar*  wtlnHtw  ol  Ow  Dapailuivit  of  Afrt- 
culluifi.    Kstlmales  o(  acres  ire  abUlD«d  bj  applying  MtlnuUdjMreanMgMOtliunaw  or  dccmn  to  B« 

piibll.'lhed  numlieri  of  th«  IH-Mwdlng  year,  «i«pt  Ibat  a  ravhad  (h*  la  OHd  lor  VplTtV  pamwHat  Mit 


ts  •rhsnever  Di 


•^-t^  :'- ■  --'-  r':r'1'*'f^yAariruItur€. 


■;'*';"'■.  .■£"-<■.?' -•  -S :.j:*-* .  -  flo 


X    •' 


;"  -::  r  -.i  -:_    . .  :•%         -."■•         : 

-    ■:  :  „: .  _  'i»  :.Tv        : 


J  ■    " 


1 


« 
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RYE— Contiimed. 
Table  bZ.—Rye:  Titld  per  am,  priet  per  buAd  Dee.  1,  and  mIim  per  acre,  bg  Statee. 


(  Yearbook  ofihe  Department  ofAgrieuUare. 

RYE— Continued. 
Table  51. — Rye:  Acreage,  produvtion,  and  lotal/arm  vabu,  by  Statf,  191S. 


[OOOoi 


id.i 


s... 

Produc 

s 

i.ano 

4,l« 

aw 

604 

IW 

7M 
5,1311 

state. 

--«• 

Prodao- 

Fum 
nlue 
Decl. 

Acra. 

1.W 
71 

Is 

liO 

li 
loo 

19 
42U 

2o 

l.VI 
1,420 
4,93! 

3M 

lati 

7]  770 

NortH  l>aloit« 

Bouth  nakola. 

im 

90 
300 

60 
34 

IS 

8 

1 

3 

S 

a,  TOO 

"'1 

i» 

40 

Bl 
10 

ss 

fiSfi 

xa 

«0 
113 

UMsavhuMlts 

K^lT^:::::: 

WestVlrglnte 

rnitedStalea. 

3,9Sa 

49.1«) 

—line:   Ctmdiliimnfrrop,  f'nileil  Stales,  on  first  of  months  namtd,  18St-19tS. 


rf. 
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RYE— Gondnnvd. 
Table  53. — Ryt:  YUM  ptr  acre,  price  per  IntAel  Dee.  1,  aid  value  per  aere,  bjf  Statei. 


l-ailO"— VBK  IBIG '29 


YearhooJc  of  the  Departmeni  qf  AgneuUure. 
RYE— Continued. 


Table  54.— ft je;  Far 


i,   i 


T*ni.K  rih.^Rije:   Wkoltsale  jirut  per  buiJiet,  IltOO-1915. 


I'hiUulflphto. 

ClDolDnati. 

»- 

Dumth. 

SuPmulM 

HBTIMII*). 

D.W. 

1 

I.uw,     lligb. 

Xo.2, 

No,  2. 

Lmt. 

HW>. 

Low. 

,.». 

H«. 

Low.  j  High. 

CfBli.  IftnW. 

ow.. 

7g 
70 

73 

1 

87 
l" 

f 

i 

n 
so 

CenU. 

1 
1 

1 

Cknu. 

? 

Mi 

a 

SO 

"a 
1 

BoU*. 

DtOM. 

i ;  & 

l.« 

?■?;* 

i.fii 

Ml 

73 

iiin 
12.-. 

l.U 
1.U 

l.M> 

11 

If 

j^wv....'"': 

IS  1  IS 

1131 

ills 

112 

13(1 
112 

111) 

H 

i 

131* 
1J9 

119 
lUOi 

lot 
lot 

u 

sg 

i 

if 

lie 
111 

1 

IS 

1 
.» 

11 
1 

^r^f^;'' 

oi^irtiiiT. ..'.■■.::::.:■::.::; 

Y 

~~w — T^ 

I.« 

1» 

Staiittiea  of  J^e  and  BwHewhtat. 


RYE— Coatin«ed. 

—hye  (including  flour):  ihternntMnwI  tnute,  calendar  yeart  1911-1914. 

|3m  "OMunl  noM,"  p.  «1T.] 
EXPORTS. 


(ODOamltM] 

CoudU;. 

m2 

I.U 

,p^.,. 

OwnWy. 

IMl 

UU 

»ja.,. 

BtuheU. 

a.0M 

Ml 

.,,!S 

ao,»i 

«U 

•3 

■■s 

AHklb; 

lis 

TotaL 

1« 

<>,DH 

1M,4« 

T,3S7 

I  Ycu  pncadiDi. 
BUCKWHEAT. 
Table  5T.—Bucl;u<A«a(.-  ^crmpt,  prodtufion,  and  vslu<  m  tA«  ETiiitarf 5te(«i,  I84S-J91S. 
Note.— F[eui89  In  Itallrj  an  oaniui  retunu;  flgiuM  tn  toomui  an  fMbnUv  at  tha  DtnKtiHnI  of  jLiit- 
culture.  Eailmata  a[ aons  w« obtKlDBl hj  tpptjint; crttanaUd DvoanM((a of  locmn n  iTiiiiw  toBN 
publbihednumbsrsotthepnotdiiieyMr,  «xcq>t  thatanrlndSutliand  for  ■pplrbf  iMnottaii  «tt> 
matfe  wharnvR-  d»w  ccomu  data  an  anllabl*. 
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BUCKWHEAT— Continued. 

Table  58. — Buckwheat:  Acreage^  production^  and  total  farm  value^  by  StaU^f  1915, 

[000  omitted.] 


State. 


Maine 

New  Uampshire . 

Vermont 

Ma.ssaohusotts... 
Connecticut 


New  York 

New  Jersey . . . 
Pennsylvania . 
Delawaro 


Maryland 

Virginia 

West  Virpinia. . 
North  Carolina. 


I 


Acres. 
13 
1 
8 
2 
3 

280 

10 

274 

3 

11 
26 
38 
10 


Pro- 

Farm 

duc- 

value 

tion. 

Dec.  1. 

Bush. 

DoUs. 

338 

237 

30 

24 

216 

177 

32 

30 

60 

58 

5,320 

4,256 

210 

174 

5,754 

4,488 

56 

42 

220 

158 

520 

416 

836 

669 

175 

144 

Ohio 

Indiana 

Illinois 

Michigan 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Nebraska 

Kansas 

Tennessee 

United  States 


Acr6- 

Pro- 
due- 

ago 

tlon. 

Acres. 

Butk. 

18 

414 

5 

70 

4 

68 

eo 

870 

18 

234 

7 

122 

7 

91 

3 

45 

1 

20 

1 

14 

3 

64 

800 

15,760 

Fann 
v-ihM 
I>«c.  1. 


DoOi. 

310 

56 

61 

636 

104 


73 
40 
19 
14 
41 


", 


Table  59. — BucJcwheaf:  Condition  of  crop ^  United  S tales ,  on  first  of  monihM  named, 

1895-1915. 


Yc:u-. 

Aug. 

Sept. 

AVlien 
har- 
vested. 

Year. 

Aug. 

Sept. 

"WTien 
har- 
vested. 

Year. 

Aug. 

Sept. 

V.liflii 

hir- 

vested. 

1895 

1S96 

1897 

1898 

1899 

1900 

1901 

P.ct. 
8.).  2 
96.0 
94.9 
87.2 
93. 2 
87.9 
91.1 

P.ct. 
87.5 
93.2 

9r..  1 

88.8 
7o.2 
80..') 
90.9 

P.ct.  . 
84.8 

8n.o 

90.8 
76.2 
70.2  ■ 
72. 8  ; 
90. 5  ' 

1902.... 
1903.... 
1904.... 
190).... 
1906.... 
1007.... 
190S.... 

P.  Ct.  ' 

91.4 
93.9 
92.8 
92.6 
TO.  2 
91.9 
89.4 

P.ct. 
86.4 
91.0 
91.5 
91.8 
91.2 
77.4 
87.8 

P.ct. 
80.5 
8:{.0 
88.7 
01.6 
84.9 
80.1 
81.0 

1009.... 
1910.... 
1911.... 
1912.... 
1913.... 
1914.... 
1915.... 
1 

P.ct. 
86.4 
87.9 
82.9 
88.4 
85.5 
8S.8 
92.6 

81.0 
82.8 
83.8 
01.6 
75.4 
87.1 
88.6 

P.ct. 
70.5 
8L7 
81.4 
80.2 
05.0 
81.3 
S1.0 

SiaiutiaofBwshffheat.  453 

BUGEWHEAT— Contuined. 

TABhK  eO.—BtutnketO:   Tieldper<Krt,prietp«riu»httDee.J,aHd*altujMraer*,tg 
SUdtt. 


■  Diasd  upon  lUin  ^Ir*  Dot.  I. 


Table  61. — Bitckwhtat:    Farm  prue  per  buAtl  onjirtt  cf  taA  monA,  iy 
divuioTU,  1914  tmd  I91S. 
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POTATOES. 
Table  62.—Potatoa;  Area  arid  production  of  oountrUt,   I91t-19t4. 


■  OrQwn  alun*.         •  t'niim  irlth  nm. 


Table  G2. —Potatoet 

StaiutietttfJ>otatoe9. 
FOTATOES-0<mtiau«d. 

C«itinued. 

45S 

Arffc 

i«ii 

1011 

ISU 

1111 

WIS 

mi 

Jtipan 

Bu»sl»,A»toOc. 

Aent. 
173,000 

«a,ooo 

A  era. 
SSooo 

is7,oni 

Ml.  000 

AuMt. 

S;S!;SS 

£16,000 

SMI,  000 

718,000 

n.  no,  000 

W.9B0,O0O 

irmiu. 

tG,000 

•«i;ooo 

%"» 

?i 

■ii^S! 

vr- 

Si 

107,000 

t,m.m 

XUSTUUSU. 

AoalnUa: 

i|ooo 

^000 

9.000 

1 

•aslooo 

1 

tStS 

1 

5S??e;; 

iSS 

Soutb  Austnll* 

^s§ 

ToUlAiErtnlt*... 

131,000 
38,000 

ua,oao 
atooD 

%!SS 

tass 

tSiffi 

■i«S 

Total  Austr«l»»i»..- 

1M,000 

1SS.0M 

n^ooD 

ia.flas,goo 

»,Ka.m 

]l,Mit«i 

t.87i;«ti^aoo 

«^n*,i«iooo 

Table  63. — PotofoM;  Tbkil  produetton  </ ommlrin 


UslMof  South  Aftiok. 

^  TWt  Of,  190O^9t4' 


Y«r. 

Production. 

Y~. 

Pnduotte. 

Ymt. 

r-txi.. 

TOB. 

PM.>I. 

iBon 

4,3!U,03liooa 
4,6i»,eM,000 

4!4I»',7W|000 

1«M 

I90S 

SiMlxb. 

B,i!B,cire,ooo 

ffi:::: 

Ill 

»••• 

un!tS;>i 

'*" 

Tablf.  <>4.— /'obttoet:  jltcra^c  yieU,  per  men,  i^iii»JtrmmtioMicauMtnfVilB00-i9t4. 
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POTATOES— Continued. 


NoTE.—Figuies  In  Uatia  an  ceiuu 
>(!rl<!Ulture.  Estlmalea  dI  acrta  are  < 
Id  lbs  publlsh«d  numhorsotthepren 


'  Piguraa  adjmtsd  ta 
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POTATOEB-^Gontiniied. 
Table  66.— Potatoes:  Acreage,  produdum,  and  total  farm  voZim,  hy  StaUB,  t91S, 

[000  omitted.] 


State. 


Maine 

New  Hampshire. 

Vermont 

Massachusetts... 
Rhode  Island 

Connectinit 

New  York 

New  Jersey 

Pennsylvania... 
Delaware 

Marvland 

Virpinia. 

West  Virginia... 
North  Carolina.. 
South  Carolina. . 

Georgia 

Florida 

Ohio 

Indiana 

lUinois 

Michigan 

Wisconsin. 

Minnesota. 

Iowa 

Missouri 


Acreage. 

Produo- 
tion. 

Farm 
value 
Dec.l. 

Acre*. 

Bu9lui». 

DoOsrf. 

142 

22,010 

15,407 

16 

1,520 

1,444 

24 

2,692 

2,100 

26 

8,120 

2,9W 

5 

550 

506 

24 

2,280 

2,180 

355 

22,010 

18,048 

93 

12,090 

9  068 

280 

20,160 

15^190 

11 

1,045 

784 

44 

4,268 

2,646 

140 

17,500 

10,675 

50 

5,850 

8,802 

35 

8,150 

2,800 

11 

880 

1,012 

16 

1,040 

1,080 

12 

960 

1,104 

153 

12,546 

8,782 

75 

7^125 

8,990 

136 

18,860 

8,177 

355 

20,945 

11,729 

298 

25,926 

11,667 

285 

30,210 

11,783 

148 

15,540 

8,893 

90 

8,820 

5,293 

Stote. 


Kwih  Dakota...., 

South  Dakota 

Nebraska 

Kansas. , 

Ksntueky , 

TflDosssea. 

Alabama. , 

ICiBSiBSlppI 

Louisiana , 

Ttzas , 

Oklahoma 

Aikansas. , 

Mjontana 

Wyoming 

ColofBdo 

New  Mexico 

Arinma. 

Utah. 

Nevada 

Idaho 

Washington. 

OregoiL... ....... 

GaWofnia 

United  States 


Atnt, 
80 
68 

110 
71 
51 

86 

30 
U 
38 
43 

85 


16 
58 

8 
1 

30 
18 


61 
48 
78 


8,761 


Frodno- 

tioQ. 


Bsiftsit. 
7,300 
7,830 
li;560 
^898 
6,430 

8,168 
1,600 
1,170 
1,438 
£780 


8,500 

8,386 

5;  530 

10,140 


850,108 


Taloe 
Deel. 


DsOin. 
3,088 
1^787 
<8fil 
^861 
8;8I4 


1»< 
1,440 


%9m 

3^409 

^OB 
^440 
t,9» 

TOO 
ti 

1,878 
l,iii 


1, 
4,866 


\, 


tKL,m 


Table  61  .—Potatoes:  Condition  of  crop,  United  States,  on  first  of  mofnKks  WKtMfd^ 

1S95-1926. 


Year. 


1895 
1896 
1897 
1808 
1899 
1900 
1901 
1902 
1903 
1904 
1905 


July. 


P.et. 
91.5 
99.0 
87.8 
95.5 
93.8 
91.3 
87.4 
92.9 
88.1 
93.9 
91.2 


Aug. 


PM. 
89.7 
94.8 
77.9 
83.9 
93.0 
88.2 
62.3 
94.8 
87.2 
94.1 
87.2 


Sept. 


P.et. 
9a8 
83.2 
66.7 
77.7 
86.8 

8ao 

52.2 
89.1 
84.8 
91.6 
8a9 


Oot. 


P.et. 
87.4 
81.7 
61.6 
72.5 
81.7 
74.4 
54.0 
82.5 
74.6 
89.6 
74.8 


Year. 


1906 
1907. 
1908. 
1909 
1910 
1911, 
1913 
1913 
1014 
1915 


July. 


P.et, 
91.8 
9a8 
89.6 
98.0 
86.8 
76.0 
88.9 
86.3 
88.6 
01.3 


Aug. 


P.eL 
89.0 
88.6 

83.9 
88.8 
78.8 
618 
87.8 
7&0 
79.0 
93.0 


Sept. 


P.€L 
86.8 

80l3 
78.7 
80.9 
70.5 
»^ 
87.3 
69.9 
75.8 
83.7 


Oat 


P.cL 
9L9 

77.0 
tt.T 
9kS 
7LS 
tt.S 
88^1 
ffr.7 

^! 
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POTATOES— Continued. 
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Slatialiea  ofPolatoeg. 
POTATOES— Continuied. 


I 

^  ^  W 

Table  70.— j'olotoei:  H^loab  pn«,  1900-1B1&. 


'  EariT  Ohio,  banM  sreinL    J 
>  Walvn  Dot  quotao.   Iwna 


Yearhooi  of  the  DepartmtTti  ofAgrieuUure. 


POTATOES— ContiDued. 
^Potatoa:  InterJiational  trade, 

|S»  "  fieneral  note,"  p.  V 
EXPORTS, 
ion  omltbid.] 


ArKTiitlna 

issv."  "-""■■■- 

li' 

„> 

Norwa 

SI 

377 

7U 

i;iS 

S! 

PhilT^tae  isbMa. 

ror 

2,»S 

ruijo- 

miudKlniolom... 
oSwrmuntiteV.'.:: 

ts 

S,TM 

§o.m 

CT.BH 

SWEET  POTATOES. 

Tablk  72.— Svat  potaton:   Acrtagc.  production,  and  valitt,  in  the  Uniitd  Slatta, 

1849-1915. 

XoTE.— F^rrs  In  itaUa  are  oeaiiu  rrtnrns:  figures  In  roman  arc  Mtlmatoi  of  tba  I>^«ttin«nt  cf  AffV 
culture.  Ksllmalesot  acres  nrp  nlitelncil  I17  spplrinf:  cal  ImaKd  pmcntBRn  ol  liififimw  iltmawlii  ilii 
pnhlblinl  niimbprg  of  <he  prccrdlnE  ytai.  rircpt  thai  a  revlml  base  la  uied  lor  >p^rl>v  pwocottc*  Mt- 


lumpin  p 


13, WO,  000   . 

\t,iir.ooo 


18,870,000 
4S,7U,0a0 


leia 5«3,ooo  , 


Siatigtia  ef  Sweet  Potatoes.  4M 

SWEET  POTATOES— Continued. 

Table  73.— S<m«(  potatott:  Acreage,  pr«dwtion,  and  Mal/am  vatut,  bg  State*,  IttS. 


BtaM. 

._. 

ProduD- 

S 

.-„ 

^ 

PradtK- 
tton. 

Fob 

IS-.. 

N«w  Jenny 

»,000 

u.ooo 

Bwlurb. 

I.M^'OOO 
3,7«^O0O 

iilii 

96,000 
IHMO 

DtOaa. 

li 

..gs 

ileaslooo 

OS.  000 
04,000 

72,000 
300,000 

a^ooo  ^30^  000 

liii 

0,000    no,ooo 

ill 

■WwlVii^tala 

TJniWBlrt*.. 

710.000 

«.an,aai 

irf^lotc*,  OKjintq^iRAntAiiwmM^ 


Table 75.— SMWipotatoM."    yV«Mp«rw 


Yearbook  of  {he  Department  of  Agrievbare. 
SWEET  POTATOES— Continued. 


I  Bued  upon  Farm  prim  D«a.  1. 

Tabi.b  7G.— Siu«[  potatoes:  WhoUaaU  yrict  per  barrel,  1900-1915, 


,.,.„.. 

SI.  Loub. 

NewO 

NsvTark. 

Data. 

J«nw 

Boolkn. 

Low. 

High. 

I.OV.        ai£lL 

Low. 

High. 

Low. 

High. 

Low. 

a»- 

.75 
LID 
I.M 

I,  -a 

.75 
l.W 

6,00 
1,50 

s!jo 

"1 

lino 
lioo 

11 

l!75 
2.»» 

s:75 

a!  00 

l.OO 
3.0O 
3,50 

t  .15 

iso 

:i! 

.» 

-    .2S 

.00 

!» 
.00 

1 

10.00 

1.00 

a 

5.90 

<:oo 

4.  CO 
4.00 

l:S 
II 

•0.W 

1 
J 

Its 

.:S! 
1 

^5 

..10 
1.50 

6.00 
7  50 

.i.flO 
4!«l 

fS 

im 

*■■• 

5.00 

IBl--.- 

I.-jO 

i..;iO 

s!:* 

a!  00 

3.25 
3.00 
1.60 

;;,o 
Lii 

1 

.(» 
.80 

i.ro 

1.00 

1:50 

1.50 

■i 

.«o 

.HO 

2.  so 

3.00 

Peii'niuty.. 

"is 

"iii 

0.50 

fc^:-""'  1 

•.M 

:i 

3.40 

It 

2.7B 

1.7B 

11 

1: 

.•.h\      0.SO 

'- 

4.60  '        .36 

"» 

.50 

s.oo 

.n 

•.« 

StaHsHea  cfHay. 
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HAY. 

Table  77. — Hay:  Acreage,  produdtion,  value,  exporU^  etc.,  in  ike  UnHMStaUi,  1949^19tS. 

Note.— Figures  in  itaUet  are  census  returns;  figures  in  ronian  are  estimates  ofthe  Department  oCAfri* 
culture  Estimates  of  acres  are  obtained  by  applying  estimated  percentages  of  increase  or  denrease  to 
the  published  numbers  of  the  preceding  year,  except  that  a  rerised  base  is  used  for  ^plying  penntiwa 
estimates  whenever  new  census  data  are  available. 


Year. 


1869. 

1866. 
1867. 
1868. 
18G9. 
1869. 

1870. 
1871. 
1872. 
1873. 
1874. 

1875. 
1876. 
1877. 
1878. 
1879. 
1879. 

1880. 
1881. 
1882. 
1883. 
1884. 

1885. 
1886. 
1887. 
1888. 
1889. 
1889. 

1890. 
1891. 
1892. 
1S9;J. 
1894. 


1895. 
1896. 
1897. 
1898. 
1899. 
1899. 


1900. 
1901. 
1902. 
1903. 
190(. 


1905. 
1906. 
1907. 
1908. 
1909. 
1909.. 


19105. 
1911.. 
1912. . 
1913.. 
1914.. 
J915.. 


Acreage. 


Acres. 


17,669,000 
20,021,000 
21,542,000 
18,591,000 


19,862,000 
19,009,000 
20,319,000 
21,894,000 
21,770,000 

23,508,000 
25,283,000 
25,368,000 
26,931,000 
27,485,000 
SO  f  681, 000 

25,864,000 
30,880,000 
32,340,000 
35,516,000 
38,572,000 

39,850,000 
36,502,000 
37,665,000 
38,502,000 
52,949,000 
62,949,000 

50,713,000 
51,014,000 
50, 853, 000 
49,613,000 
48,321,000 

44,206,000 
43, 260, 000 
42,427,000 
42,781,000 
41,328,000 
62,561,000 

39,133,000 
39,391,000 
39,825,000 
39,934,000 
39,999,000 

39,362,000 
42,476,000 
44.028,000 
46,486,000 
45,744,000 
61,041,000 

51,015.000 
48,240,000 
49.530,000 
48,951,000 
49.145,000 
50,872,000 


Aver- 
age 

yield 
per 

acre. 


Tona.i 


1.23 
1.31 
1.21 
1.42 


L33 
1.17 
1.17 
1.15 
1.15 

1.19 
1.22 
1.25 
1.47 
L29 
LIS 

1  23 
L14 
1.18 
L32 
1.26 

L12 
1.15 
LIO 
1.21 
L26 

i.te 

1.19 
1.19 
1.18 
1.33 
1.14 

1.06 
1.37 
1.43 
1.55 
1.37 
1.09 

1.28 
1.28 
1.50 
1.54 
1.52 

1.54 
1.35 
1.45 
1.52 
1.42 
LSS 

1.36 
1.14 
1.47 
1.31 
1.43 
1.68 


Production. 


18,839,000 
19,084,000 

21,779,000 
26,277,000 
36,142,000 
26,420,000 
rr, 816,000 

34,525^000 
23,239,000 
33,818,000 
35,085,000 
35,134,000 

37,874,000 
30,867,000 
81,630,000 
39,608,000 
85,403,000 
86,161,000 

31,035,000 
86,185,000 
88,138,000 
46,864,000 
48,470,000 

44,733,000 
41,796,000 
41,454,000 
46,048,000 
66,831,000 
66,881,000 

60,198,000 
60,818,000 
50,824,000 
65,766,000 
54,874,000 

47,079,000 
59,282,000 
60,665,000 
66,377,000 
56,656,000 
67,00t,000 

50,111,000 
50,591,000 
59,858,000 
61,306,000 
60,606,000 

60,532,000 
57,146,000 
63,677,000 
70,796,000 
64,038,000 
68,838,000 

60,878,000 
64,916^000 
72,001,000 
64,116^000 
70,071,000 
85,335,000 


Aver- 
.age 
farm 
price 

Deo.1 


DoOt. 


iai4 
ia31 
10.08 
10.18 


13.47 
14.30 
13.M 
13L6S 
ILM 

ia78 
&07 
&87 
7.30 
9183 


1L66 

1L83 

9l78 

&19 

&17 

&71 
&46 
9.97 
8.76 
7.04 


7.87 
8.13 
8.20 
8.68 
8.64 

8.86 
6.66 
6.63 
6.00 
7.37 


Farm  value 
Dee.  1. 


8.80 

laoi 

0.00 

8.07 

•8.73 

8.63 
10.87 
1L68 

8.96 


U160 

13.14 
14.30 
11.73 
13.48 

ILU 
ULTO 


Dellart. 


330^836,000 
368,801,000 
368,680,000 
368,8^000 


Chicago  prioesNow  1  timothy 
per  ton,  by  oarioad  lots. 


December. 


Low. 


I>oBt. 


8Q6w74S,000 
817^040,000 
808,036,000 
814,341,000 
800^33^000 

800^878|000 
378^901,000 
3^880^000 
38^016,000 
8a(^80f|000 


STL  811, 000 
41^131,000 
871,170^000 
888,884,000 
806,18^000 

880,788,000 
8£488,000 
41^440,000 
408,600,000 
470,304,000 


473,670,000 
404,114,000 
490,438,000 
670,883,000 
468,678,000 

881,186,000 
888,MigO0O 
401,801,000 
308,061,000 
411,036,000 


446,810,000 
606,183,000 

613;  080, 000 
666,876,000 
63^108,000 

615^080,000 

748»80r,000 
OK,  431,000 


0.60 

aoo 

14.00 


16.00 
16.00 
11.60 
0.00 
10.00 

11. 00 

0.60 

18.60 

11.00 

8.00 


Higb. 


DeBi. 


Following 
May. 


Low. 


DoBi. 


High. 


Dons. 


Domestio 


ysnr 


W&m^ 


10.60 

8L60 

14.60 


0.00 
13.60 
11.00 
10.00 

laoo 

12.00 
8.00 
8b  00 
8.00 

10.60 


78a^40ll»000 


Yil^OiLOBi 

•u^aSooo 


1L60 
18.00 
18.00 

laoo 
ia6o 

laoo 

16.60 
18.00 
11.60 


ICOO 
MLOO 

moo 

is 

U.fl8 


16.60 
]6w60 
13.36 
lOlOO 
11.60 

ULOO 
10.80 
14.80 
11.60 
10.00 


10.60 
16.00 
1L60 
ia60 
ILOO 

18.00 
8L60 
8.60 
8.36 

1L60 


14.00 
18.60 
13L00 
ISLOO 
1L80 

13.00 
ULOO 
17.80 
12.00 


0.00 

0.78 

0.00 

14.00 


17.00 
16.00 
13.00 
13.00 
Uw60 

10.00 
ILOO 
17.00 

laoo 

0.00 


13.60 
18.60 
13.00 

laoo 

lOiOO 

1L60 
8.60 
0.60 
0.60 

10.60 


17.00 

ULOO 
3SL0i 

UL80 
ULiO 


ULOO 


18.60 
13.60 
18.60 
13.00 
ILOO 

1L80 
U.80 
UOO 
13L00 


ULOO 
10i76 
1L60 
16.00 


10.00 
16.60 
18.00 
17.00 
17.60 

UOO 
ULOO 
SLOO 
SLQO 
14.00 


18.80 
14.00 
iaL60 

laoo 

10.36 

13.00 
0.00 

laoo 

10L60 
18.00 


%fl08 


8^788 


]3i,0» 
18^830 
18,888 
li^OlO 
U.M8 

18,888 
18, 8» 
1^188 

So* 


I 


88,084 
64.448 
47,117 


18.80 
38180 


ujm 


18.60 
18.60 
16b  00 
ULOO 
ULOO 

13.80 


14.00 
ULOO 


li.00 


8100 


17.80 
17.80 


'ii^m 


2,000  pounds. 


>  3,340  pomidi. 
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HA  Y — Cootinued . 
Tablb  is.— Hay:  Aereage,  production,  and  tobU/arm  vabu,  Ay  Stfltet,  1916. 

1000  omllUd.l 


.,„. 

— ■ 

l>rodui> 

BUrtB. 

Acn>c». 

'is:- 

Ana 

SSI 

1,21S 

57 
<.500 

•■■!8 

390 

730 
3M 
.220 

300 

„!i 

2.470 

i'mo 

3;  050 

Toju. 
S,M0 

••u 

leg 

■« 

4,«9 
3,JS8 

4,1m 

Oolton. 
20,  MIS 

A.SS 

9,880 

Sis 

1,*28 

S,210 
Gl,422 
3«)fll7 

ss 

20,538 

North  Dakota. 

Boulh  Dakota. 

MO 

4 

ss 

MO 
150 
771 

Si 

'i 

i 

1,0« 
Ml 

i 

Is 

t,no 

fE^r)^;;; 

iS 

^^a^:::: 

^^s-'--'------ 

OkLduniui 

i 

N<:S.cSi!S;::::: 

NewHeiim 

^w 

Is 

s;sss*" 

Uolted  statu. 

10,873 

85,225 

n^ia 

Table  70. — Ilajj:  Yield  jmt  aire,  price  per  ton  Dec.  1,  and  value  per  am,  bjf  Statt*. 


1 1  'i 


.  upon  lina  iirico  Dao.  I 


HAY— Continiwd. 


■  Bawd  Dpon  brm  prlra  Oae.  1. 


1736D*— iBE  iQie go 
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H  AY — Continued . 
Table  81. — Kay:  Wholesale  price  (baled)  per  ton,  1900-1915, 


Date. 


1900. 
1901. 
1902. 
1903. 
190t. 


1906. 
1907. 
1908. 
1909. 

1010. 
1911. 
1912. 
1913. 
1914. 


1915. 

January 

February . . . 

March 

April 

May 

Jime 


July 

August 

Se;)tenil)er. 

Ui:tol)er 

Novembor . 
I>ec*ember. 


Ydir , 


Chicagu. 


No.  1  timothv. 


Low. 


1905 10.00 


SIO.  00 

11.50 

10.00 

10.00 

9.00 


9.50 
13.00 
10.00 
11.00 

12.50 
15.00 
13. 00 
13.00 
13. 00 


15.00 
15.  UO 
14.50 
14.  .V) 
H).  5<) 
17.00 

17.50 
12. (K) 
14.00 
14.00 
14. 50 
14.50 


"■  I 


High. 


$14.00 
15.00 
17.  .'lO 
15.00 
15.00 

12. 50 
18.00 
21.50 
14.00 
17.00 

21.00 
25.00 
28.00 
19. 50 
18. 50 


-I- 


12.00  i    21.00 


Cim-innall. 


No.  1  timothy. 


Low.      High. 


$11.50 
11.50 
11.00 
11. 50 

n.oo 

10.00 
11. (K) 
14.00 
11.50 
12.00 

17.00 
18.00 
15.50 
14.00 
17.50 


$15.00 
15. 50 
Iti.  50 
19.50 
15.50 

13.50 
19.50 
22.75 
10.50 
17.25 

22.50 
2t).50 
31.00 
21.00 
21.50 


13.00 


17.  .TO 

18.00 

19.25 

10.00 

18.00 

19.00 

10.00 

18.00 

19.50 

18.00 

18.00 

20.00 

17.50 

19.00 

21.00 

18.00 

19.00 

22.00 

21.00 

18.00 

22.50 

21.00 

10.  (X) 

23.00 

17.00 

10.00 

19.00 

18.00 

13.00 

2L00 

1(>.  50  1 

18. 50 

19.50 

16. 50  i 

18.00 

20.00 

23.00 


St.  Loub. 


No.  1  timothy. 


I^w.  I  High. 


.1 


$9.75 

11.50 

9.50 

9.50 

10.00 

9.00 
11.00 
14.00 
10.00 
11.50 

15.00 
14.50 
13.00 
12.00 
14.50 


17.00 
16.00 
17.50 
18.00 
18.00 
17.00 

12.50 
12.00 
12.00 
13.00 
13.00 
14.00 


12.00 


$14.50 
17.50 
16.00 
25.00 
13.50 

15.50 
20.00 
24.00 
18.00 
18.50 

20.50 
29.00 
31.00 
24.00 
23.00 


19.50 
2L00 
22.00 
21.00 
22.00 
20.50 

24.00 
23.00 
18.00 
18.00 
18.00 
19.00 


New  Vork. 


No.  1  timothy.i 


Low. 


to.  87^ 
.87} 
17.00 
16.00 
15.00 

14.00 
15.00 
LOO 
14.00 
15.60 

2L0O 
20.JSO 
2L50 
19.60 
18.50 


2L00 
20.50 
18.00 
20.50 
22.00 
23.60 

24.00 
26.00 
24.50 
24.00 
25.00 
24.00 


24.00  I      18.00 


High. 


so.g7i 

1.00 
22.00 
26.00 
19.00 

19.00 
23.00 
1.25 
21.00 
21.00 

28.00 
30.00 
82.00 
23.00 
25.00 


22.50. 
21.50 
22.00 
22.50 
25.00 
25.00 

29.00 
31.50 
26.00 
26.00 
26.00 
26.00 

31.50 


San  Fnnrboo. 


No.  1  wh«t, 
Ui^t  bales. 


Low. 


•6.50 
8.50 
9.00 

10.00 
9.00 

8.00 

9.50 

10.00 

11.00 

12.60 

7.50 

7.50 

18.00 

16.00 

11.00 


11.00 
11.00 
11.00 
11.00 
11.50 
11.60 


U.00 


HIgjL 


US.  a 

13.50 
15.00 
16wQ0 
18.00 

16.60 
21L6I 
SLQI 
2i.tt 

s&oo 

19.00 

20.00 
28lQD 
26.00 
2L00 


12.01 
12.00 
ULOO 
12.  SO 
12.10 
U.00 


13.00 

14.0 

13.60 

14.00 

13.50 

16.00 

14.60 

l&OO 

17.00 

l&flO 

17.00 

ULOO 

l&OO 


I  Per  himdred  pounds,  li^X),  1901,  and  1907. 


SiaHgtiea  of  Glover  and  TimaAy  8€4i. 

CLOVER  AND  TMOIHY  SEED. 

TABbB  82.— CWr  md  (mio(%  mtd:  WlieUmU  priet,  1900-iaiS. 


9  9 


468  Yearbook  of  the  Department  ofAgneuUure. 

COTTON. 
Table  83. — Cotton:  Area  and  production  o/ undermaUiontd  emtntrim,  191t-19I4. 

1  BolBa  ol  478  pounds,  iMt.] 


St.  Vim 
Triolda 

Pantih  (St. 

liaill 


Argentina... 

lirsiil 

fhlU 

KruadoT — 


lt;il;!alla. . . 
UBJm 


Ilr[ti3h  >  . 
NallTB  St 

Total.. 


]>^^J!'(»t']ii<J 


llilllpplnt  Ixini 
I{UK<ta.  Aslntir: 


4onlimi  II 

^<il  .Vfrlcu 
-.olil  ('<».->t. 


i0.mA  bain  in  1912,  038,mi  in  IS 


;<)  unlc]»l  stnthtlct. 

iDcWffii  F«i[inli)r  ^totr 
-  IM*  Oian  an  ac— 


Statiatiea  of  Cotton. 

COTTON— Oontinwd. 
Table  83.— OtiHon.-  Arta  and  produetioti  of  uiubmitKi 


ttdeornitrif,  lBltr-J914-; 


iNoofndalaUtistlcs. 
Tablb   M.— Cotton:  Totol 


'  Imperil  Iitaa  Eritiw  Into  IW7. 


Yeor. 

Y-. 

PnduetkD. 

Y«r. 

PndoettaD. 

Y«r. 

FndnetkB. 

I7,2::8,e3i 

ffi:::: 

ii 

E;;;; 

MM;! 

■  Balta  ot  47S  pcnnd*,  nM. 
Tadlb  85.— Cotton;'  Arrwgt  harvaUd,  by  SUOa,  1$06-191B. 


[Tb 

ouaaada 

altau 

-    st.«. 

iw. 

I«OT 

IMS 

igu 

UIO 

mi 

ins 

UU 

»M 

uu> 

Virginia.        

so°iihcSfoiino:";: 

Is 
,.2 

33 

3,1« 

i:S 

091 

4,SI8 
lUO 

iii 

S,4T1 

■•S! 
IT. 

.A 

i 

i 

is 
4 

1,UC 

^2 

i 

4 
11 
•1 

ii 

SSSSi-:::::::: 

Ixiuisiana 

Teitts 

oiiah™i.v:::::..:: 

«■ 

^■niledStalM. 

Jl.ST. 

n.sn 

»,«« 

m.m 

M^M 

a^oa 

M,M 

n,Mi 

«,« 

■lw 
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t;OTTON— CoDtinued. 

Tablb86. — Cotton;  Production  of  UnlUxrludinglinUri)  in  SOO-poundgronwtitAtbdm, 

by  States,  mul  total  valite  of  crop,  1906  to  191S. 
[Thaiisaiids  of  lialm  and  doUara.    As  anally  repaitad  by  U,  S.  Bunauottha  CaHiv.) 


»„,.. 

I9« 

1«»7 

1«,K 

1«« 

.... 

1911 

i9ia 

ISU 

1914 

mil 

K7« 
1,603 

t,m 

30S 

1,119 

i;4iw 

i 

1,171 

1,348 
1,6.W 

3,«IS 
3H 

2,  KB 
217 

1,203 
3,W9 

10 

30 
lisiR 

listM 

3HS 

939 
ISO 

1,022 

l:i 

1,3«2 

i,(Ma 

'■i 

277 

23 

37B 

HO 
32 

BU 

'■IS 

NonlH'aroiiiiJ 

South  Cofollnii 

y™KiJ 

Alabamn 

ML^issippi 

T«iness« 

rmiel  Stttlfs. 

I3.27< 

11,107 

13.242 

10,005 

ll.W 

15,093 

13,708 

1*,1S8 

IS,  lit 

11,  W 

Total  raliio  of  pro]).. 

»«,  310  M13, 0,10 

*^"'n 

m..J 

tw,7iori9,aBo 

■7W,S00  •885,3W|t3ai,U0J«n,M 

I  Prplimlniu-y  etimate. 
:.—Co)l'>n:   roTuliiinnnfrrop.  Uniltd  Slates,  monthly,  1894-1SI6. 

QIAIU  n^rrsutrondiiianrHaletoflrst  otniDnlhlollowliicdatwfndlcMad.] 


■•ii?!;"!! 


:' 

Jme 

T  i  *■ 

'T 

V(Br. 

"£' 

Junt 
3H. 

,g. 

* 

T- 

.X 

P.rt 

K9.A 

Si 

Nli.0 

1; 

p.  a.  :  p.c. 

li'  i 

If  li 

P.d. 

Si.7 
115.1 

Si 

73.4 
n2.4 

B7.0 

7s:» 

iflio::::: 
i9is::;:: 

P.ct. 

P.(*. 
77.0 

Is 

il 

ao.4 

Is 

p.tt. 

74.9 

g! 

B3.0 

S:i 

89.1 

li 

p.ct. 
7L1 

li 

P.O. 

i 
s 

1 

■f  /iiT  jioiind  Dec.  1 ,  ajid  valve  per  aert,  by  8latt$. 


StatisHes  qf  OaUan. 

GOTTON--C<mti]ii»d. 
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Table  89. — CoUan:  Farm  price  per  pound  on  font  c/  eoA  monij^  &y  ^iO^nqiftiQal  dM* 

eionsy  1914  ond  1916. 


Month. 

United  Stattf. 

Sooth  Atloatlo 
States. 

N.OflntStetei 
w«itofMlii.R. 

BoirihOvtnl 

DtMMBb 

1915 

1914 

1915 

1914 

1915 

1914 

1916 

m4 

1915 

nu 

JanuArv                 .  . . 

6.6 

7.4 
7.4 
8.1 
9.1 
8.6 

8.6 

8.1 

8.5 

11.2 

11.6 

U.2 

Of. 
11.7 
U.9 
12.6 
11.9 
12.2 
12.4 

12.4 
12.4 
8.7 
7.8 
6.3 
6.8 

Of. 
6.7 
7.6 
7.5 
8.3 
9.4 
8.9 

8.7 

8.2 

8.6 

11.5 

U.9 

11.4 

Of. 
12.1 
12.7 
14.9 
12.7 
12.8 
13.2 

13.1 
12.9 
8.5 
8.0 
6.5 
6.9 

CU. 
6b2 
6.9 
7.1 
7.0 
8.0 
8.0 

8.0 

&2 

&5 

10.8 

11.8 

ILO 

on. 

11.6 
11.6 
11.5 
VLO 

1S.0 

12.1 

&0 

....J... 

6.5 

6b5 
7.3 
7.4 

ao 

9.0 
&5 

as 

ao 

a5 

11.1 

11.7 
11.3 

09. 

11.5 
11.6 
11.5 
U.5 
11.8 
12.0 

12.1 
12.3 

as 

7.7 

a2 
a7 

Cte. 

Cb. 

Fobroary 

March 

10.0 

ao 

7.0 

ai 

AprU. 

May.... 

Juno 

. 

July 

"■"7.0' 

AueuBt 

September 

October 

ILO 

sac 

November 

December 

7.0 

Table  90. — Cotton:  CUmng  price  of  rrnddUngupUaid  per  poiund^  190(^1916. 
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COTTON— Continued. 


Table  91 . — Cotton:  International  trade,  calendar  years  1912-1914- 

[Expressed  in  bales  of  500  pounds  gross  weight  or  478  pounds  net.  The  figures  for  cotton  rsfer  to  giniMd 
and  imginned  cotton  and  linters,  but  not  to  mill  waste,  cotton  batting,  weario  (Esypt  and  Sudan). 
Wherever  unghined  cotton  has  been  separately  stated  in  the  original  reports  it  nas  oeoD  reduced  to 
ginned  cotton  in  this  statement  at  the  ratio  of  3  pounds  unglnned  to  1  pound  giimcd.  See  "Gcucnl 
note"  p.  417.1 

EXPORTS. 

[000  omitted.l 


Country. 


Belgium 

Hraiil 

British  India. 
China 

Kgypt 

France 

Cormany 


Bales. 
242 

1,689 
225 

1,721 
325 
247 


Bales, 
298 
173 

2,223 
206 

1,445 
267 
243 


1914 
(prelim.). 


Boies. 

140 
2,791 

1S4 
1,225 

Country. 


Netherlands...., 

Persia* 

Peru 

United  States.. 
Other  countries , 


Totol. 


1912 


Bales. 

163 

129 

89 

11,663 

196 


16,760 


1913 


1914 
({ffeUm.)* 


Bttlei. 

150 

M29 

110 

9,378 

234 


14,864 


BaltM, 


19 
6,833 


IMPORTS. 


AiLstria-IIungary . . 

Belgium 

Canada 

France 

Germany 

Italy 

Japan 

Mexico 

Netherlands 


9r)3 

647 

166 

1.518 

2,404 

931 

l.Kil 

MS 

317 


152 


879 


Russia 

Spain 

Sweden , 

Switzerland , 

l-nited  Kingdom. 

United  Slates 

Other  countries.. 


Total. 


830 

906 

428 

407 

100 

09 

121 

136 

6,193 

4,010 

270 

220 

357 

339 

16,220 

14,884 

647 


3,447 


1  Year  beginning  Mar.  21. 


*  Year  preceding. 


COTTONSEED  OIL. 

Table  92. — Cottonseed  oil:  International  trade y  calendar  years  1912-1914, 

[See  "  General  note  "  p.  417.J 
EXPORTS. 
[000  omitted.} 


Count  rv. 


Belgium , 

i'-Kvpl 

France , 

Netherlands , 

rnitod  Kingdom.., 


1912 


1,:V\\ 

3.-)'.» 

172 

40 

f),  n<M) 


1913 


Gallona.     Gallons 


1,011 

r.iy 

271 

31 

7.  «iJO 


1914        I 
(preHm.).  , 


Country. 


Gallons. 
4<)i 


K.213 


United  States., 
other  countries. 

Total 


1912 


1013 


Gallofu.  I  Qallofu. 
47,457  I      35,304 


40 


69 


55,508 


IMI'OKTS. 


44,924 


1914 
(prelim.). 


Oalions. 
28^841 


Algeri'i. 

Ai'stralia 

Austriii-llungtiry... 

Helgium 

lJra7.il 

V'(lll(i(llla*««    •    .     -    ■    •    ■    •    •    • 

Kgypt 

France 

German  V 

Italy... : 

Malta  » 

Martinique 


lis 

1S2 

127 

2.  K7r» 

»070 

2,011 

31') 

3.W7 

7/.M1) 

.'),  3SS 

2«;i 

202 


1  lis 
17.') 

ir. 

2.(K».') 

HO 

4.101 

lis 

2.601 

4,7S«» 

3.H.W 

27s 

I2(i2 


3S.J 

4,079 

71 


ro2 


Mexico 

Nothcrlan(L< 

Norway 

Roumanla 

Senegal 

Serbia  4 

Sweden 

X'nited  Kingdom... 

T'ruguay  t> 

Other  countries.... 


Total. 


^  Yc'.ir  nrec'»dliig. 
«  Data  for  190?. 


s  Ycir  beginning  Apr.  1. 
*  Data  for  1911. 


ft  Year  beginning  July  1.    DaU  far  IftlO. 


StatuHcs  of  T<Aaeeo.  473 

TOBACCO. 
Tablb  93.— robaeeo.-  Arta  and  production  of  undgniuiaiott4deountriti,191t~1914. 
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TOBACCO— Continued. 


Table  94. — Tohacm:  Total  jyroduction  of  countries  /or  which  estimateB  were  availahk^ 

luim-1911} 


Year.   :    Proiliiction, 


1900 

1901 

1902 

1903 

Pnundfi. 
2,201,  lU:i,  000 
2,270,2i:i.000 
2,:^76,0.>t,000 
2,401,2«H,000 

1904... 

1  IWVi... 

190<:... 

iyr)7... 

Year.        Production. 


Poundx. 
2, 14»i,ft4l,000 
2.279.72S.0(I0 
2.270.29S,000 
2,:J91,(^1.000 


Year. 


1909. 
1910. 
1911. 


Production. 


Poundit. 
2,3H2,001,000 
2, 742,  MO,  000 
2.833,729.000 
2,566,202,000 


Year 


1912. 
1913. 
1014. 


Prodoctiai. 


Pcmndt. 


»  I>ata  lor  lull  not  strictly  comparable  with  earli«-  years. 

Table  95. —  Tnlamn  A'-rcage,  prodnrHon,  value,  etc.,  in  the  United  States  1849^1915. 

Note.— Flgu rets  in  italics  are  con<;us  rotiims:  fiKiires  iu  roman  aro  estimates  of  the  I>epartmeiit  of  Apl- 
culture.  Kstimatos  of  acres  p.ro  obtaiued  by  applying  estimated  percentaf^  of  increaae  or  decrtase  to 
the  published  numbers  of  thu  pnH-odin;;  ymir.  ex<-ept  that  a  revb<ed  base  is  used  for  applying  percentagi 
estimates  whenever  new  census  diita  are  available. 


Year. 


1849. 
ISoO. 
ISiJf*. 
1819. 
ISA',). 
1891K 


1900. 
1901. 
1902. 
190.3. 
1(K)4. 


19(H).. 
1907.. 

lya**.. 

1909.. 
VM)0.. 

KUO  » 
1911.. 
l'.»12.. 
19i:<.. 


lilM. 
iJlo. 


Acre- 
age 
(000 
omlt- 
tetl). 


,\  vpr- 
ai:e 

yield 
per 

acre. 


my 

095 
1,101 

1.04t) 

i,o;w 

l.(Wl, 

l.(Vi8| 

SOfil 

I 

77«)" 
7l.H»[ 
S2l| 
875 
I.ISO 
1,39.1. 

l,:u)t\ 

1,013] 
1.2'2»i 
l,21»i 
1,224 

1,  ;ir>8 


i 'reduc- 
tion (000 
omitted). 


Acres.  I    Xb#. 


Aver- 

nj:e 

farm 

price 

per 

pound 

Pw.  1. 


7S9.  7 
703.6 
788.0 

77«.0 
7.*W.  0 
797. 3 
7H*).  :i 
819.  Oj 

81.').  rt 

857.2! 

m).  5! 

82rj.  2i 
804.  ;ii 

81'>.-i\ 

807.7' 
8«W.  7| 
7>v'>.  •')! 

7sl;j! 

84").  7j 
775. 1 


Xft.T.     ! 

lUH,  75.  Ji 
4-14,  m 
m2,  7.in 

A7i,efn 

808, 11.  i 

814,. 345 
8is.95:i 
821,824 
815. 972 
060, 401 
I 

6.'«,a34 
682, 42(» 
69S,  12t) 
718,  (X51 
9l9.;r)7 
/,  Goo,  7fio 


Farm 
value 
Dec.  1 
(000 
omit- 
ted). 


Domestic  ' 
exports  of . 
unmanu-  I 
factured,  . 
fl.scal  year 
bepinning 
Julv  1. 


Imports 
of  un- 

manufoo- 
tured, 

fiscal  year 

beginning 
Jiilv  1. 


I 


i.ia;,4i5 

iXV),  lOl* 
{W2,  .S.V) 

9.5.3,7.34 

1,034.»)79 
1.0<iO,.>S7 


Condition  of  growing 
crop. 


July 
1. 


I 


ftst.       Dolls,      ponndst.   ;   Pound*.     P.ct. 


Aug. 
1. 


P.ct. 


Sept 
1. 


P.ct. 


When 

hsi^ 

Testfld. 


P.fl. 


6.6 
7.1 
7.0 
0.8 
8.1 

8. 5: 
10.0! 
10. 2i 
10. 3, 


5:i.661i3lo,7.S7,782  26,851,253 

58,28:}  301,007,365  29,428,837 

57, 5«>4 ,3(}8, 184, 084  34, 016, 956 

55.5151311, 971. 831,  31,162,636 

53,:{83.334,302,091  33,288,378 


53.519  312,227,202 
68,2:«..340,742,8C)4 
71,411i.l30.P.12,658 
74,130  287,900.946 


41,1!»,970 
40.898,807 
35,005,131 
43,123,196 


10.1    KW,  600-357, 196, 074 

0.31  102,1 42  3.V).  .327, 072 

9.4;    So,  2 10 .379.  .S45. 320 

10.  S)  104, (KW  4 IS, 71*6, IW 

12.8'  122,4.^1449.749.982 

101,411318.346.091 

96,041  


9.8 
9.1 


46,a'>3,3R9 

48.203,288 
54,740,380 
67,977,118 
61,174,751 
45, 764, 728 


Figures  luljiLsted  to  ceiisiw  basis. 


8taH9tic8  of  Tobacco. 
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TOBAGC(>--G(mtiniied. 
Table  96. — Tobacco:  Acreage^  production^  and  total  farm  value,  hifStmtm,  1915. 


state. 


New  Hampahire. 

Vermont 

Maasachusetts... 

Connecticut 

New  York 


Pennflylvania.. 

Maryland 

Virnnia 

West  Virginia.. 
North  Carolina. 

South  Carolina. 

Georgia 

Florida 

Ohio 

Indiana 


niinois... 
Wisconsin . 
BCiasouri.. 
Kentucky . 
Tennessee. 


Alabama. 
Louisiana. 

Texas 

Arkansa:). 


United  States. 


A  crest* 
100 
100 
7,800 

1,400 

31,400 

22:000 

Ml;  800 

ii,aoo 

830,000 

66,000 

1,700 

8,000 

08,700 

13,500 

700 

41,000 

3,500 

440^000 

93,000 


800 


1,868,400 


ProductioiL 


140,000 
180,000 

8,080,000 
9,070^000 

5^380^000 

48,890,000 
16^380,000 

144,375^000 
0,8U,000 

196,400,000 

87,700^000 

1,400^000 

8,540,000 

84,880lOQO 

11,84(^000 

506,000 

86,900,000 

8,150,000 

80S,  400;  000 

60,675^000 

lOQlOOO 
196»0QO 
100;  600 
800,000 


1,000,567,000 


FftrmTilM 
Dm.1. 


17,600 

14,000 

1,164,000 

508;  000 

3, 900; 000 
1,864,000 

18,871,000 
068,000 

22^01,000. 

9;6I0,000 
844,000 
616^  000 

7,890,600 
898*  000 

54,000 

2,814,000 

878,000 

37,990,000 

4,880;  OQO 

22,000 
88,000 
27,0Qt 
51,000 


00,OU,OOi 
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Table  99.— Tbbocco:  WhoUttdt  priet  per  poumd,  1900-1915. 


Yearbooh  ofib^  Department  of  Agriculture. 

TOBACCO— Continued. 

Table  99.—Tobiie(o:  Wlioletale  price  per  pound,  1900-1915 — Continuad. 


Date. 

C'loclnnatl. 
leaf.  pluE. 

SlOlt, 

Hopkliui-fUe, 

LouLivflle, 
leallDurlsy, 
Jarlt  rad). 

ClaibvIUa, 
1«I. 

to  good.           awnd. 

Low.    IliRU.     Low,     High. 

Low. 
e.09 

^0I^ 
10: 00 

HW. 

Low. 

H^ 

Low. 

High. 

Low. 

Hl^ 

191S. 

X 

e.<» 

u.iw 
sioo 

fVnd. 

1.1,00 

13.00 

13:00 

11 

3.09 
3.00 
3.00 

'I.  no'    12.50' 

iso    law 

H.OO 

U.O0 

H.OO 
H.OO  ' 

a 

It.  00 

a 
a 

On*. 
13.0) 

13.0) 

12.00 
1X0) 

12,00 
12.00 

13' 

7!  00 

7,00 
7:00 

S-oS- 

30.00 

11 

20.00 
».00 

Is 
IE 

B.00 

8. 01 

Is 

U.Oi 

it: 

Juno 

un 

5.00 

DfosmlNT.'. '. 

=?:!S|iftoo 

I?:S 

laioo 

4.a 

Year.. 

.■i-OO 

13,00!    i.oo|i2.;» 

H.on 

1.-.00.    7.M 

13.00 

7.00 

10.00 

».«> 

U.O 

>  Nu  Rrude  .spH-lH^l,  >  Comtuun  la  gooil,  Fcbnisr;  to  Nonmbai, 

3i,E  100, — Tobacco  (unmami/iirlumi):  Intrmalional  trade,  caltndar  ytart  191S-19H. 
TobacfOonmprlscsli'Bt.  s|pnis,strlii[iliig3,  andlnniftor,  liulnot  mud.    8«B"OenHmliio(e,"p.tlT.I 


[000  omllb-d.1 
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FLAX. 


Table  101. — Flax:  Area  and  produeiion  of  undermentiaiud  eouniriei,  191^-1914* 

[000  omitted.] 


Area. 

Prodnekicn. 

Country. 

1912 

! 

1913 

1914 

Seed. 

Fiber. 

1012 

1918 

1914 

1612 

1918 

1614 

NORTH  AMERICA. 

United  States 

Acres. 
2,851 

Acres. 
2.291 

Acres. 
1,646 

28,078 

Buskds. 
17,868 

Buskds, 
18,740 

Po»iMb. 

JPoMMb. 

IrVtUlmSm 

Canada: 

Quebec 

Ontario        

1 

9 

100 

1,780 

132 

1 

7 

54 

1,386 

105 

1 

5 

40 

058 

80 

9 

148 

1,258 

28.088 

1,008 

0 

164 

682 

16,679 

1,166 

8 

84 

888 

6,181 
614 

Manitoba    

Raffkatchewan . 

Alberta 

Total  CanA/)a 

2,022 

1,558 

1,064 

26,180 

17,680 

7,176 

._    1 

Mexico 

0) 

(») 

(») 

160 

160 

160 

Total 

64,858 

86,642 

21,074 



80X7TH  AMERICA. 

Argentina 

4,028 
143 

4,283 
141 

4,397 
128 

22,534 
870 

48,806 
1,802 

80,171 
066 

UruKuay 

Total 

4,171 

4,424 

4,626 

23,418 

44,607 

60,184 

48,096 

16,060 

7,000 

1,000 

EUROPE. 

A  ustria-Hungary : 

Austria 

Hungary 

proper 

Croat  ia-Slavo- 
nia 

91 
26 

16 

0) 

90 

0) 
0) 

0) 
0) 
0) 
0) 

660 
200 

20 

4 

666 

174 

16 

4 

0) 
0) 

61,682 

20,107 

8,000 

1,000 

0) 
0) 
0) 
0) 

Bosnia-Herze- 
govina  

Total    Aus- 
trift-HiinfrArv 

874 

801 

80,720 

71,076 

0) 

Belgium 

54 
1 
60 
22 
3d 
79 

57 
1 

75 
22 
36 
67 

32 
2 
46 
22 
19 
21 

514 
6 
676 
843 
428 
772 

887 
8 
740 
406 
826 
660 

828 

212 
166 

C) 

64,000 

806 

46,074 

6,611 
21,217 

6,068 

80,487 

^782 

16^600 

4,786 

C>) 

Bulgaria    

M 

France 

21870 

Italy 

6^016 
16^611 

Netherlands 

Roumania 

Russia: 

Russia  proper . 

3,237 
80 

137 

3,443 
88 

144 

3,307 
80 

182 

20,674 
708 

810 

28!,  806 
878 

660 

Poland 

Northern  Cau- 
casia  

ToUl  Russia, 
European . 

3,454 

8,676 

8,660 

28,177 

24,466 

i 

\    9 

•  1,172,060 
^066 

•I,  706,206 

il^lMlM 

Serbia 

'\ 

50 

K 

0) 
0) 

0) 

28^SU 

0) 

Sweden 

U 

Ireland 

ILlBi 

•a^^tm 

Total 

25,600 

97,602 

1,428^067 

il,fllL«M 

No  official  statistics.       *  Includes  27  govvfnmtnti  ooly.      •  Not  tneliiiilng  Bolovio  and  flwWi. 
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FLAX— Continued. 
Tablb  101. — FIot:  Arm  and  pmduetiim  of  VMdtrtMnlUmed  eovniria,  1911-191t-f<K. 


Ar... 

rnduotkn. 

Coaatrj. 

'■fS 

IBIJ 

.... 

Seed. 

riter. 

1W2 

im 

m4 

1.11 

UlS 

uu 

India:  *"'■ 

Ami, 

HiuJWi. 

i^XMd). 

J^XBWl.. 

Pvalt. 

Tottl 

6.<M 

4,a5B 

3,031 

36. 5M 

ai.AM 

18,4*0 

Russia: 

Central  AGiaH 

l» 

;;; 

190 

358 
63 

67S 
1,0M 

168 

(■) 

C) 

m^lC'"' 

Total  Ritsato 

242 

323 

300 

1.230 

1,927 

TotuL 

~.Tii 

"TiST 

"Oir 

2S.1B2 

ZJ.ITl 

1 

1 

p) 

C) 

13 

IS 

(') 

C) 

.>                ^^ 



130,  ail 

131,  W7 

I.4a>,MT 

i.w8,eii 

1              1 

1  No  olBclal  statistics. 


^  eountrie*  nanwrf  in  3U1«  101 
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FLAX— <lontinued. 
Table  103. — Flaxseed:  Acreage,  production,  value,  etc.,  in  the  United  States,  1849-19 15. 

Note. — Fipuras  in  italics  are  cen.sus  returns;  figures  in  roman  are  estimates  of  the  Department  of  Agri- 
cult  iiro.  Estimates  of  acres  are  obtained  by  applying  estimated  percentages  of  increase  or  decrease  to 
the  ])iiblished  numbers  of  the  preceding  year,  except  that  a  revised  base  is  used  for  applying  percentage 
estimates  whenever  new  census  data  are  available. 


Acroag''. 

A  vorago 

yi<'ld  p«'r 

ac'ro. 

Bush  eh. 

Production. 

Avoragp 

farm 

price 

per 

bushel 

Dec.  1. 

Farm  value 
Dec.  1. 

Condition  of  growing  crop. 

Y.>ar. 

July  1. 

Aug.l. 

Sept.  1. 

When 
har- 
vested. 

/.^  4!) 

.4  cr(.'<. 

Bushels. 
562,000 
667,000 

Cents. 

Dollars. 

P.ct. 

P.ct. 

P.ct. 

ft 

P.ct. 

1H')9               

* 

y.'.v^'.x'.'.v.'.'.'.'.'. 

IS09..J       

1,730,000 

7,170,000 

10,960,000 

1 

1S79  .  .  1   

1 

1  ' '  *' 

1M9..J     !.:il9.0(J0 

7.8 

1 

1  ;•; : 

1S99   .  .1     2. 111.000 

9.6 

7.8 

8.4 

10.3 

11.2 

10.2 

9.0 
9.6 
9.4 

9.4 
5.2 

7.0 
9.8 
7.8 
8.4 
10.1 

19,979,000 

29.285,000 
27,301,000 
23,401,000 
28.478,000 
25,576,000 

25,851,000 
25,805,000 
25,856.000 
19,613,000 
12,718,000 

19.370,000 
28, 073, 000 
17,853,000 
13,749,000 
13,845,000 

1 

1 

1 

1 
1902    .  . '     3-  740.  000 

105.0 
81.7 
99.3 
M.4 

101.3 

95.6 
118.4 

30,815,000 
22,292,000 
23,229,000 
24,049,000 
25,899,000 

24,713,000 
30,577,000 

1903... 
1904... 
190,')... 
1906..  . 

1907..  . 
19()H. .  . 
1909. .  . 

3, 2;«.  000 
2.261.000 
2.535,000 
2.506,000 

2.Sfvl.000 
2.  679. 000 
2.742.000 

2.  as.;.  000 

2.467,000 

2.  7.57, 000 
2.s.')l.(K)0 
2.291.000 
1,045.000 
1,367,000 

86.2 
86.6 
92.7 
93.2 

91.2 
92.5 

80.3 
78.9 
96.7 
92.2 

91.9 
86.1 

80.5 
85.8 
94.2 
89.0 

85.4 
82.5 

74.0 
87.0 
91.5 
87.4 

78.0 
81.2 

I9(i9. .  . 
1910  1.. 

1911..  . 
1912.. . 
1913.. . 
1914... 
1915... 

152.9 
231.7 

182.1 
114.7 
119.9 
126.0 
173.9 

29,795.000 
29,472,000 

35,272,000 
32,202,000 
21,399,000 
17,318,000 
24,080,000 

95.1 
65.0 

80.9 
88.9 
82.0 
90.5 
88.5 

92.7 
51.7 

71.0 
87.5 
77.4 
82.1 
91.2 

88.9 
48.3 

68.4 
86.3 
74.9 
72.9 
87.6 

84.9 
47.2 

69.6 
83.8 
74.7 
77.4 
84.5 

1  Figures  adjusted  to  census  basis. 
Tahi.e  104.     Flaxseed:  Acreage,  production,  and  total  farm  valxu,  by  States,  1915. 


state. 


WiM-oiisin. 

.Miiinosota 

Iowa 

Missouri 

.North  Dakota 

South  Dakota 

Nebraska 

Kan><as 

.Montana 

Wvoiniiig 

Coioraiio 

rnit»'<i  Slates 


Acreage. 


Acres. 

7,000 

300,000 

18,000 

6,000 
660,000 

150,000 

7,000 

36,000 

180,000 
2,000 
1,000 


1,367,000 


Average 

yield  per 

acre. 


Bushels. 

13.5 

10.5 

9.0 

8.0 

9.9 

11.0 
11.0 

5.7 
10.5 
13.0 

9.4 


10.1 


Produc- 
tion. 


Bushels. 

94,000 

3,150,000 

162,000 

48,000 
6,534,000 

1,650,000 

77,000 

205,000 

1,890,000 

26,000 

9,000 


13,845,000 


Average 

farm  price 

per  bushel 

Dec.  1. 


Cents. 
180 
176 
150 
135 
178 

167 
147 
145 
170 
145 
120 


Farm 

value 

Dec.  1. 


DoOart. 

169,000 
5,544,000 

243,000 

65.000 

11,631,000 

2,756,000 

113,000 

297,000 

3,213,000 

38,000 

11,000 


173.9  I     24,080,000 


1730;r— YBK  lOlT) 31 
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FLAX— Continued. 


Table  lOS.— F/ojwirrf.-   Yield  per  a 


Januarr 

April 

Mjy- 

July 

Reptnnlier, 
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FLAX— Continued. 
Tablk  107 .—Flarseed:  Wholesale  price  per  bushel,  1900-1915. 


1900. 
1901. 
1902. 
1903. 
1904. 

1905, 
190t>. 
HI07. 
19<is. 
1909. 

1910. 
1911. 
191J. 
191.3. 
1914 . 


January . . 
Peltruary. 

March 

April 

May 

June 


Date. 


l9lo. 


July 

August 

St»pteml>€r. 
octol)er. . . 
Novemher. 
Doceinl)€r. 


Year. 


Cincinnati. 


Low. 


$1.00 
1.20 
1.25 
1.00 
1.00 

1.10 
1.10 
1.12 
1.12 
1.25 

1.75 
2.50 
1.50 
1.50 
1.40 


1.80 
1.75 
1.70 
1.70 

1.70 


1.70 


High. 


$1.45 
1.50 
1.40 
1.30 
1.00 

1.10 
1.12 
1.12 
1.25 
1.25 

2.75 
2.75 
2.80 
1.50 
1.50 


1.80 
1.80 
1.75 
1.70 

1.70 


1.80 


Minneapolis. 


Low. 


$L32 

L38 

1.13 

.89 

.97 

.92 
L03 

.96 
1.06} 
L29 

L75 
L93 
L28 


L28 


L594 

1.80{ 

1.80 

1.85 

1.87 

L68i 

1.52) 

1.60 

L6U 

1.77 

L82i 

1.98J 


L52i 


High. 


$L86 
L90 
L80 
L24 
1.28 

L47 
L25 

L51 
L99 

2. 84 

2.74J 

2.20 


1.88 


1.92 
2.08 
1.97 
2.00 
1.88 

L75J 

L74 

1. 87i 

1.9li 

2.09 

2.21 


2.21 


Milwaukee. 


No.  1  North- 
western. 


Low. 


$1.30 

1.30 

L18 

.94 

L06 

.98 
1.05 
L07 
L12 
1.35 

L94 

L92 

1.24} 

1.25] 

L30 


1.51| 

1.81 

1.81 

L85 

L87 

1.68} 

1.52} 

1.60 

L61} 

1.77 

L82} 

L97 


L51} 


High. 


$L86 
1.88 
1.80 
1.24 
1.28 

L47 
L25 
1.34 
1.47 
2.09 

2.75 

2.70 

2.39 

1.54} 

1.93 


1.98 

1.871 

2.05 

1.95 

1.98i 

L84 


L73J 

1.72 

1.84 

1.87i 

2.07 

2.18 


2.18 


Duluth. 


Low. 


$1.28} 

1.33 

1.151 

.92 

LOl} 


1.53 

L58i 

1.62 

1.76 

1.87} 

2.00} 


L53 


High. 


$L87 
1.88 
1.78 

Lao 

L28 


LfiO 

L25 

L41 

L41 

2.04 


9 


2.S4 

2.70 

2.53 

L53| 

L98 


L76} 

LOO 

1.82} 

L90 

2.12 

2.20 


2.20} 


RICE. 

I'ahi.k  lOS. — RUx:  Area  and  pro<hjLction  of  undermentioned  couritrieSf  1912-1914. 

[K.xpressed  in  terms  of  cleaned  rice.] 


<  v)uutrv. 


N()i:th  .vmerica. 

'nit  0(1  States: 

li.iwaii  1 

I'orlo  Kifoi 

<  entral  America: 

(Jimtemala 

Salvador 

Costa  iiica 

>rexi('o 


SMITH   A.MKRICA. 


Nrcentina 

lUa/.il:  Sao  Paulo. 

Itritish  (luiana 

Imich  (Juiaiia. .  . 
I'l-riL 


1912 


.4  cret. 
?23,000 
9,000 
16,000 

•7,000 

(*) 


« -20, 000 
224,000 

38,000 

(«) 

i:i8.ooo 


Area. 


1913 


Acres. 
827,000 


44,000 

(«) 
138.000 


1914 


Acres. 
694,000 

27,000 

7,000 

41,000 


36,000 


Production. 


Pounds. 
695,944,000 
25,820,000 
4,296,000 

3,650,000 


»  <>iiviisof  1909. 


<  No  official  statistics. 


137,  X.".  000 

(*) 
5,68L,000 
114,Si3,000 

*  Censos  of  1910. 


1913 


Pounds. 
715,111,000 

3,501,000 


0) 

109,625,000 

(«) 
5,463,000 
IOK.869,000 

<  Census  of  1906. 


1914 


Pounds. 
656,917,000 

(•) 

12,3M^O0O 
33,021,000 


-.;    .-  T,     ^ 


T  -.  T. 


, .   1 1 


>_-  *• 


■  •I 


t 
^     "I 

-• 


-^  ••' 


r. 
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RICE— ContiniMd. 

Table  110.— Sve«.-  Aereagt,  pmduettm,  value,  etc.,  m  tk«  XfniUd  Stala,  190^-1915, 


Aoewa. 

^ 

PiodnotiaD. 

D80.J. 

Ciollttaclr<nrtD|<r<v. 

'^'!!" 

joiri. 

Ai«.l. 

SmLL 

H 

19M... 

1906... 
IHK... 

1907... 

JSSS 

ass 

3s.a 

S! 

at.  a 
33.  a 

J3,9 

it; 

17,KUI,0OQ 

g;S;!S 

!!! 

s\ 
si 

7B.7 

1: 

90.B 

1^131,000 
19;S4I,0I» 

%%% 

31,  SO,  000 

1 
S! 

11 
II 

-gi- 
ll 

ia»... 

mi::: 

1913... 

S! 

B7.7 

S! 

M.G 
W.6 

St.) 

87.  a 

90.0 

&l 

87.1 

II 

Tablb  111. — iftec;  Atrtagt,  prodtietion,  and/arm  value,  by  StaUt,  1915. 


BVUt. 

Acn-g* 

'■Sr 

'ssr 

^ 

St 

■S:S 

1l 

ii 

•3 

90 

1 

i 
i 

Ts 

1^....'!-":::::::::::::::::::::::::: 

Ss 

'^sS 

iS&!& 

SDI.<Da 

M.1 

«,MT,eoa 

M.S 

is,n%t» 

—Rice:  Yield  par  atre,  price  per  btukel  Dee.  1 ,  and  value  per  wre,  hj/Stata. 
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Yearbook  of  the  Department  of  Agriculture. 

RIOE— Continued. 


Table  108.—  Rice:  Area  and  "production  ofujidermentumedcountrieSf  i91i-19lJh^oobL 


Country. 


An-a. 


KUROPE. 

Bulgaria 

France 

Italy 

Kussia  (North  Cauca- 

sas) 

Spain 

ASIA. 

India: 

British* 

Native  States 

Cevlon 

Federated  Malay  States 
Japanese  Empire: 

Japan 

CTiosen  ( Korea) 

Formosa 

Ja\^  and  Madura  * 

Philippine  Islands 

Kussia,  Askttic: 

Transoaucasia  and 

Turkestan 

Straits  Settlements 

ATRICA. 

Egypt 

Nyasaland 

OCEANIA. 

Australia 

Fiji 


1912 


Acrcti. 
7,000 
1,000 
360,000 

3,000 
95,000 


71,623,000 

2,478,000 

801,000 

126,000 

7,360,000 
2,404,000 
1,189,000 
6,860,000 
2,666,000 


491,000 
92,000 


235,000 
0) 


0) 
11.000 


1913 


Acres. 
7,000 

(') 
362,000 

1.000 
96,000 


75,425,000 

(•) 

672,000 
124,000 

7,425,000 

(') 
1,221,000 
6,309,000 
2,820,000 


666,000 
0) 


252,000 
0) 


(«) 
14,000 


1914 


Acres. 

361,000 

0) 
97,000 


76,181,000 

(') 
865,000 

('5 


3,076,000 


^:i 


37,000 

('5 


r.i 


I*rodiict1cn. 


1912 


Pounds. 
4,848,000 
1,257,000 

598,100,000 

1.534,000 
332,358,000 


63,805,168,000 

457,483,000 
73,476,000 

16,  rn,  677, 000 

2,817,865,000 

1,271,265,000 

7,187,270,000 

717,441,000 


276,038,000 
0) 


438,257,000 
6  1,846,000 


{:i 


1913 


PottfuEi. 
6,656,000 

(0 
739,221,000 

564,000 
303,310,000 


64,490,272,000 

356,191,000 
87,321,000 

15,787,969,000 
3,060,798,000 
1,610,461,000 
7,951,049,000 
1,512,299,000 


512,383,000 


606,118,000 
B  3, 385, 000 


76,000 
0) 


1914 


PtrnmiM. 


& 


741,281,000 


83^935» 


000 


82, 63&  913,000 

•290,819,000 
0) 

17,827,2tt,Q00 
3, 67&  878,000 

0) 
1,403,616^000 


8 


81,229,000 


U) 


1  No  official  statistics. 

«  Excludes  feudatory  States. 

>  Excluding  production  for  Matara  in  southern  province,  -v^iiich  in  1913  amomtted  to  66,483/100 

*  Excludes  Soerakarta,  Djokjakarta,  and  priA-ate  lands. 

^  Crops  grown  by  natives  only. 

«  I/ess  than  500  acres. 

Table  109. — T\ice  (cleaned):  Total  production  in  principal  countries  for  which  estifnaUn 

are  arailable,  1900-191S. 

[The  figures  below  include  the  principal  coim tries  for  which  est  imates  are  available.    The  totals  shown 
are  merely  approximate.    China  and  French  Indo-China  are  not  included  below.    Three  Pravliioai  of 
China  in  1910  ])roducod  47^204,000.000  pounds  of  rice.    The  totals  below  may  represent  at  least  two-thirds 
»*■  ♦he  total  world  production  of  rice.] 


Year. 


nf 

9a^ 

or 


Product  ion. 


Pounds. 
100,400,000,000 
94,400,000,0(K) 
101,600,000,000 
101,800.000,000 
110,700,000,000 


Year. 

Troduction. 

iga*) 

Pounds. 
102,400,000,000 
lO),  800, 000, 000 
100.300,000,000 
102,900,000.000 
127, 71K),  000, 000 

1906 

1907 

190.S 

1909 

Year. 

Productloo. 

1910 

126.100,000.000 

10^100,000.000 

07,800.000,000 

100^700,000,000 

1911 

1912.j^ 

1913 

StatuHesefBiM. 

RICE— Gontuiacd. 
Table  110. — Riee:  Aartagt,  produetion,  value,  ete.,  m 


a«  Vnittd  StaUt,  1904-1915. 


Aoow.- 

» 

I: 

CtoUltaigltrortwaiv. 

Yen. 

Dxi.1. 

Joljl. 

AMU. 

mt.1. 

^ 

igw... 

iflog::: 

6&J,000 
730,000 

Bio,oa> 

72J,000 

ooelooo 
n3,ooo 

837,000 
BW,OI» 
803,000 

BuAdl. 

11 

Sl'.S 
33.  B 
M,0 

n'.i 

34.1 

'lis 

Hi 

OS-B 

£.' 

8S.8 
81.9 

7B.S 

as 

ss.s 

iMhn. 
is;  131,000 

ii 

Hi 

Pcrtf. 

1 

■0.3 

Ii 

M.1 

l! 

PtrtL 

1 

B::: 

IWl... 

00.7 
BO.t 

11 

St.S 

1: 

Ii 

II 

Tablb  1 

11.— itio 

■■  Acrtage. 

[>rodw!tw 

ii,««f/«rM 

valtM, 

by  ^tnta.  19i£. 

Nortb  ChoIIdi 

BonlbCarolln 

S^^"'.'.'.'.'.'.'.'".'. 
Klsuml 

Alabama 

Ulssbslppl 

LouL*iianB 

Arkansas 

Callfcniia 

rnit»]8MUa. 


10,00) 
11,000 
10,000 

>,aai 
iLotn 

11, 714,  MO 
r  190,000 
4,8W,O0O 
1,  MS,  000 


Tahlb  112.— Rvx:  Yield  per  acre,  price  per  huAd  Dte.  I,  at 
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BICE— Gondnued. 
Table  113. — Rice:  Wholesale  price  per  pound,  1900-X916. 


Date. 


1900. 
1001. 
1902. 
190.). 
1904. 


New  York. 


Domestic 
(good). 


Prime. 


1905. 
190). 
1907. 
190S. 
1909. 


1910 

1911 

1912 

191:J 

1914 

1915. 

January 

Febniary . . . 

March 

April 

May 

Jime 


July 

August 

September . 

October 

November . 
Deceml)er. 


Year. 


o 

5i 
«5J 

? 

o 

4i 


I 

5t 

ti 
i 

oh 


1 


6 

f 

5 
5 


6. 

a 
ft 

6 


6J 


Lake  Charles. 

Rough.i 

Low. 

High. 

>o{/ar«. 

DoOan. 

1.70 

3.50 

1.75 

3.40 

1..W 

3.60 

1.00 

3.00 

1.00 

3.85 

2.00 

3.85 

1.75 

4.10 

1.75 

4.33 

1.50 

3.75 

1.55 

3.25 

1.75 

3.50 

2.00 

3.70 

2.00 

3.82 

1.40 

4.55 

2.85 
3.00 
3.00 


3.05 
2.90 
2.80 
3.17 
3.00 


2.80 


4.10 
4.60 
4.61i 


3.47 
8.03 
3.35 
3.65 
3.65 


4.6U 


NewOrlesna. 


Honduras, 
cleaned. 


Headrin, 


I  Per  l>arrel  of  162  pounds. 

>  Mar.  15  the  grade  was  changed  to  fancy  head.    Price  of  fancy  head.  Mar.  1ft  to  31,  wiu  .^4-5). 


StaHsHea  of  Rice  and  AfpUa, 
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RICE— Contiiiued. 

Table  114. — Rice:  InUmatumal  trade,  caienaarytart  19It-1914. 

fHaiily  clmnrri  rlc«.  Under  rice  Is  Included  paddy,  unhuUtd.nngli.DlcaiHd.iwllilied.bnAai,  and  cano 
rl(¥,lnad<lJlIaD  ID  rice  flour  uid  meal.  Rkebruila  noClncludHl.  Rough  rloi  ar  paddjr,  whsre  apeclD- 
(^lly  reported,  hu  been  reduced  to  lenns  of  cleaned  rlcest  ratiooC  162  pcuiida  rougli.or  unholled,  to  TO 
poiuvl3  clraued.  "Rice,  olher  tban  nbole  or  cleuied  rics,"  In  iha  retunu  or  United  Kfiudom  Is  Dot  ooo- 
sldered  paddy,  since  the  chle(sour«s  of  supplr  Indicate  instil  Is  prsellcallyallbulledrice.  Caisorlce, 
a  ml Klure  of  bulled  &nd  unhulled.lslncluded  without  being  reduced  to  terma  oFolBUWd.    Bn^reoriott 


It  being  reduced  to 
EXPOBTB. 
[COaomltted.l 


,.„ 

..,. 

(prelim.) 

o^„. 

,.,, 

■™ 

1011 
(prelim.) 

r„«nd.. 

4SO,31S 

/■oundi. 
91,060 

fi,7at,fl2s 

3,e3l,9S2 

Poun*. 

,11 

iiwa.sw 
goo,2m 

Pound,. 

1,520,152 

£i0,38» 

Total 

I3.i3»fitl 

H,j39,era 

Netherlands 

,B01,5OT 

rubd.". 

Gcrmany 


■  Year  preceding. 

APPLES. 

-  Apples:  t'rodwiion,  aiul  priaa  Dee.  1,  by^Kitiw,  1909-1915. 
'osixf.  prmluctlon  and  prlew,  lBlO-1915,  estlmateii  ol  Bunau  of  Crop 


Mrttnp  ' 

.Spu  liaiiiJK^hlre!!!' 

Hliodeblan.1 .' 

TonnpcU'lIt 

New  York 

Miiryland 

N'orthrnrolhi;i".. 
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APPLES— Continued . 
Apples:  Pwdurtion,  and  prim  Drr.  I,  by  SlttUt,  190S-191S — Ccmtiiiued. 


<i|ij 


Arksru^os    (Mumniolli 

llbfkTwitl) 

Arkui»k>  Bluk 

llaWwUi 

r 

Pti^Pt 

3 

31.  i]  31. 

J. 

(V'li^'s  II^'kI).! 

3.3,    2. 

(ioWon  Ruwel 

1."    2. 

StatisHca  of  Apples. 
A  PPLES— Continued . 


U  applet — Continued. 


all  npiJlra  _.__...__ 

iy  4.2.  iVorfA  C^'rDlJna.— Llmbn-lwij;  'l4.:l,  Wlnesap',  11,3,  B<n  Davli  7.L  EarlT 
al  Jime  .VH.  r(iinF»H.-Wlneaip  14.1,  Bon  Davis  tl.l,  Umbtrtw)|;  13.1,  Bvly 
DeDl>ai-islS.l,WMlIliyia.4,jQnatluiil0.3,OM«nb!nS.>, 


4,  Ilon«  ;.»,  Itml  June  S.4.    /oira.— Den  I>ai-is  15.1,  Weallhy  1 
iililrii  4.0,  NiiTlh«»l«n  fliwnlngl.S.    K'ltniu.— Ben  1>bvb 


.3,  OM«nbanS.>, 
.3,  ToMthuia.S, 
3,OHiaT.&Boint 


M  L-^iTi  ■■ipiiin  K.ti.  (iiuio  itA  keid«n  Blinh  4.3.  CWnnulii.— Ben  Davt93a.3,}ini>llun  13.3,  OtMm  T.&  Bomt 
ItRiiiiV't.i.  \l'i[H><in4.l.  JfDUddliiHM.— BaIdviD48.4, 1{lii>deIslai>dOi«enIi»9.3,ariTautaln,S.T,  Uo- 
Inli.^h  Itnl  .'■.?,  NortlKin  f>py  B.1. .  A^«nitte.— B«a  I>avli!l.3,  Wtnaap  13.0,  fmmama  ».4,  Wtdthr  0.3, 
lllili'til'iire  (1.0,  (Irimn  Ooldni  4.3,  Missouri  Pippin  *.2^ptna  4.0.  Triimufn.— 01dcnbiirgl4.7,Waltli7 
l:t.7,  Nunhwpslnn  CrMnliu  ll.l,  Fumeiiae  (Snow)  8.0,  Wolf  Rfver  7.1,  Boi  DaTiiB.1,  Ooldai  Rmnt  4.1. 
.Uaryrniiil.-I)niI)avblT.a7VcrkImp«iallA.2,B&MiHoM,Wlnfmp^t.S,BtarmwWb«>p7AArk»iaM 
4.1.  Kurlv  Harvnt  4.3.  Kia  /rmji.— Baldwin  3$.3,  Ben  T>avi>  I4.S,  Rodm  B«autr  B.O,  Eidv  ^I'vaM  4.7, 
KhiKle  Islanil  Rremlne  i.\  Vonfma  Spy  4.7.  Vfrmmt.— Baldwin  lE.l,  Bbode  Island  OraviiDE  13.8 
Nurtlinu  lipy  12.1),  FumpiLse  (i^nDw)  8.1,  Mcintosh  S.l,  Bm  Davla  6.0,  Yellow  Bdlflmrer  4.3.  OntwcA- 
tal.-  Baldwin  42.1,  Rhvlc  tlnnd  Gnealng  lt.t,  Qolden  Russet  S.3.  Krw  Sam pttin,— Baldwin  Gl.l, 
Ithodc  Ihliuid  Onvnlng  I>.u,  Northern  Bpv  S.3,  Mclntaili  4.4.  Uake.—lonaOaa  11.3,  Rome  Bcautr  1II.B, 
Ben  llavia  13.1,  llano  -.^,\Viiiesap4.6.  OUaltona.— Ben  Davis  IS.B,  Mbsoorl  Ptopbi  111,  Jonathan  8.% 
Winesip|i.l,  ArVanaas  Blnrk  S.n.  (]ano4.0.  Onrvla.— Ems  14.3,  Ben  I>avls  lU,  Red  June  ID.O,  I<imbcr- 
twiK  ti,ts  Wln^p  T.H.  Early  llBrrcat  S.l,  Arkansas  Bhuk  4.S. 
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PEACHES. 
Tablb  in.—Ptadiei:  Productwn,  and  pricei  Sept.  IS,  bg  BtaUa,  1909-19U. 

[I'roductliai  IBM  ftom  rmsus;  pradDi^llim,  ieiO-lt)lfi,  mtlmaUB  ot  Bonao  tS  Crop  EiUUMlwJ 
««:    ^;«'    ?V 


mm        m  ^ 


m  acrw  In  otlier  Slaus. 


Statistics  of  Hops, 
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HOPS. 
Tablk   118.-  Hops:  Area  and  production  of  undermentioned  countries,  J 91 2-1914. 


Country. 

Area. 

Production. 

1912 

1913 

1914 

1912 

1913 

1914 

NOBTU  AMERICA. 

I'nited  States » 

ACT(9. 

1,1(H 

Acres. 
1,164 

Acres. 

(«) 
1,164 

Pounds. 
53,370,645 
1,208,450 

Pounds. 
62,888,718 
1,208,450 

Pounds. 
43,415,362 
1,208,460 

Canada  <» 

Total 

54,679,095 

64, 107. 168 

44,623,802 



KUROPE. 

A  iLstria-IIuujrary  : 

Austria 

50,171 
4,7S4 
1,030 

50,062 
1          5,500 

(«) 

44,413,872 
/  3,779,566 
\      232,806 

18,879,533 
}  4,435,200 

(*) 

Hun^'arv 

Croalia-Slavonia 

(«) 

Total 

5.'>.9H5 

55,562 

(*) 

48,426,244 

23,314,733 

(*) 

lieljL'iuni 

5,642 

6,998 

66,633 

(«) 
34,829 

5,943 

7,2?2 

66,836 

(») 
35,676 

6,140 

6,748 

68,410 

(«) 
36,661 

10,167,836 
8, 757, 774 
45,334,292 
14,083,992 
41,996,837 

7,395,331 

8.028,492 

23.406,222 

16.973,016 

28,631,792 

7,560,000 

7,034,000 

65,227,406 

14,083,992 

66,812,896 

France 

German  V 

Russia. ' 

United  Kingdom:  England... 

Total 

194, 4S4 

195,586 

108,766.975 

107,751,686 

AUSTRALASIA. 

Australia: 

Victoria 

122 

3 

1,029 

131 

5 

1,247 

117 
(*) 

87,024 

2,240 

1,057,952 

155,344 

2,240 

1,920,676 

107.632 

South  Australia 

2  3* 

Tasmania 

2,000,000 

Total 

1,154 

1,383 

1,147,216 

2,078,160 

2,109,932 

Grand  total 

224.493,286 

173,936,914 

>  Commercial  movement  for  years  Ijeginning  July  1. 
2  No  oincial  statistics. 


*  Census  of  1910. 


Tablk  119. — Hops:  Total  j/rodv^tion  of  countries  named  in  Table  118,  1895-1915. 


Year. 


IS'.*.-). 
IHlXi. 
iS<)7. 
IS9.S. 
1S99. 
1900. 
1901. 


Production. 


Pounds. 

204, 894, 000 

l(kS,509,000 

1X9,219.000 

16*5,100,000 

2:U,56{,000 

174,t)8J,000 

201,902,000 


Year. 


1902. 
1903. 
1904. 
1905. 
1906. 
1907. 
1908. 


Production. 


Pounds. 

170,063,000 

174,457,000 

178,802,000 

277,260,000 

180,998,000 

215,923,000 

21)0,220,000 


Year. 


Production. 


1909. 
1910. 
1911. 
1913. 
1913. 
1914. 
191.~>. 


Pounds. 
128,173,000 
188,051,000 
163,810,000 
224,403,000 
173,937,000 
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HOPS— ConiinueJ. 
Table  \Jfi.—Uop»:   WhcUtak  iirm  ptr  pound,  190O-19JS. 


Cinrinnntl.       Chleapi. 


,,,.. 

ih 

Ut 

ITlm..! 

CM 

— ■ 

nigii. 

i^-.'ni^|i^ 

r:-. 

3'J 

e,.            o, 

IJ-ll 

....      13* 

lii             I 

1M-. 

M:               u 

IMI 

..         II 

lu    .                1 

ST 
4k 

lii  1 

1S!J::::::::::::::: 

:::.  it 

-:l       ' 

i!^;^^-.::::::::: 

....     21 

17       i: 

^;;;;;;;;;;;;:; 

;:::  u 

16     .    II 

July-.. 

Ortolcr 

.:..-  Li 

<:« 

|i|h 

Y«,r 

'l,; 

";«r 

i;.\ 

~~ 

~ 

foraUpaantoUU. 


I  rliokv  lM«-IUI)7anil  l^or.i-l'ill.  >  QuotBiloni  ve 

>  Oiitiiuou  lo  chulco  rjUl-1'JU),  ]>riiiiv  w  vlioicc,  isn;.  <  Nbw  crnp. 

Tabll  121.— ;/'i;'<.'  /'((tnHii(0(ifl(  Iradf,  oi/fH(far  ym™  WI2-J9J.*. 
ll.uiiullii  and  hopftnmthl  [hop  meal)  are  nol  inrlmlnl  wlih  hops  lu  thedi 


.,„.„,,v. 

M2 

■t:!S 

-vjn 
ii'"' 

(p!>:.lim.)- 

Ccnuov 

i»ia 

1»U 

ttAffi.1 

.\i.,lrla.ll..near>-... 
[■■■'sliim 

L'nllr.1  EtalV< 

filter  co...iirl«.... 

Tolal 

1 

Is 

n,i30 

70,  IM 

RTS. 

\  11    r- 

<('.B7.i 
l,7ij 

1,7M 

!;St 

i 

fwSum"""'^- 

» 

is 

1,«13 


OUirrroimtriM... 

KrIIWiBoulh.Vlrica 

;:S 

Fwnrr 

■n.m 

W^Mt 

' 

Sfntiatics  ofBeana.  493 

BEANS. 

—Brans:  Area  and  production  of  underTntntiontd  amntria,  I91t-1914. 


Anspnlin 
CbllP. . . . 


Aualrla-nung 
Aiisiria*. 
Hiinrarv  ■ 


i1«d  Kinel 
Engbn.r. 


•  ladudB  otiMT  pulm. 
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BEANS— Continued. 

Tablk  122. — Beans:  Area  and  production  of  undermentioned  oouxUriee^    791ji'-l9l4— 

Continued. 


Country. 

Area. 

ProduotJon. 

1912 

1913 

Acres. 

(') 

0) 

12,000 
9,000 
1,000 

18,000 

1914 

1912 

1913 

1914 

AU.STR.\LA8IA. 

.\iiHtralia: 

C/ueoiiHland 

Acres. 

(0 

12,000 

12,000 

l.(MK) 

2  J,  000 

Acres. 
(») 

12,000 
9,000 
0) 
(>) 

BuAeU. 

2,000 

30,000 

187,000 

163,000 

5,000 

460,000 

BuMkeis. 

3,000 

16,000 

340,000 

.      133,000 

8,000 

476,000 

Biukdt. 

New  South  Wales 

0) 

Victoria 

313,000 

mooo 

South  Australia 

Western  Australia 

Tasmania 

0) 

\  1 

Total  Australia 

40,000 

40,000 

836,000 

875,000 

'  No  omcial  statistics. 


Table 


123. — Beans:  Wholemle  price  per  bushel,  1900-1915. 


Dat«. 


liWo. 
1906. 
1907. 
190S. 
1909. 


1910. 
1911. 
1')12. 
19U. 
lOli. 


Jimutiry. 
Kcbruiiry 
Murrh... 

.\pril 

May 

Jiiii*' 


ipir,. 


Illy 

August 

S-;|)t«'mb<»r. 

>i;tol)or 

wJvijmlxT. 


lioston. 


IVa. 


Low.  j  High 


Chicago. 


Poa. 


Low.      High. 


I 


Detroit. 


Pea. 


1900 - - 

1901 

S2.00 
l.<>0 
2.10 
1.72J 

t2.75 

1902 

2.55 

190.3 

2.45 

1904 

2.20 

1.75 

2.00 

L50 

1.80 

1.42 

2.45 

2.30 

2.75 

2.25 

2.75 

2.25 

2.70 

2.05 

2.C5 

2.55 

3.10 

2. 15 

2.(U) 

2.10 

3.10 

2.95 

3.  25 

3. 30 

3.50 

3. 15 

3.40 

3.10 

3.30 

3.20 

3.30 

3.15 

3.30 

3.00 

3. 15 

2.S5 

.3.15 

3.20 

3.30 

3.10 

3.90 

3.  75 

4.10 

3.95 

4.10 

$L65 
.90 

.90 
.90 

1.00 
LIO 
LIO 
1.05 
1.76 

1.85 
L76 
1.90 
L15 
l.fiO 


2.40 
3.00 
3.00 
2.  SO 
2.90 
2.95 

2.  r>2 
2.62 
2.62 
2.75 
3.25 
3.70 


12.25 
2.80 
2.49 
2.40 
2.05 

L85 
1.65 
2.65 
2.70 
2.67 

2.78 
2.57 
3.20 
2.50 
3.10 


3.25 
3.50 
3.50 
3.25 
3.25 
3.25 

3.25 
3.00 
3.25 
4.00 
4.10 
4.10 


Low. 


IL55 
L66 
1.2S 
L82 
1.58 

1.49 
L27 
1.28 
2.00 
2.00 

1.92 
1.87 
2.15 
1.75 
1.80 


2.70 
3.00 
2.85 
2.15 
3.00 
2.90 

2.65 
2.60 
2.96 
3.15 
3.30 
3.55 


2.H5 


4.10    i      2.40  !      4.10  V      2.16 


I  SaaFiandroL 


SmaUwIiita 
(perlOOliM.). 


High. 


txio 

2L40 
L96 
Z36 
L9B 

L86 
1.61 
3.35 
2.66 
3.65 

3.40 
3.40 
3.70 
3.30 
3.90 


3.05 
8.90 
3.05 
3.00 
3.05 
3.10 

3.90 
3.00 
8.10 
3.50 
3.60 
3.60 


3.60 


Low. 


HWl 


t8.85 

3L0O 
3.30 
S.40 
8.75 

X75 

8.60 
3.40 
4.00 

3.35 
3.00 
4.00 
4.50 
4.00 


4.50 
5.50 
6.50 
6.50 
6.60 
4.85 

4.85 
4.50 
4.50 
4.60 
6.60 
6.10 


4.50 


RSI 

fliOO 
4.66 
3.« 
3.34 

3.6D 

4.76 
7.50 

4.86 
4.30 
180 
5.86 
6.00 


5.50 
5.70 
5.70 
5.70 
5.70 
5.70 

4.85 
4.85 
4.69 
6.10 
6.15 
6.40 


6.4B 


StatisHes  of  Peas. 
PEAS. 
Tablk  124. — Pfon:  Area  imd  prodaiiion  of  undermentioned 


•  Includffl  chick  peas,  li 

•  iQoliided  under  ittaas, 
<  Incliulaa  laoUls. 
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SUGAR. 

Table  125. — Sugar:  Prodvciion  in  the   United  States  and  ii»  poMStnont,  1866-ffI  to 

1915-16} 


[Data  for  1912-13  and  suT)s«>(iiientIy  beet  suf;ar.  a1.s>  I^uisiana  and  Hawaii  cane  BiKftr,  Mtlnmtedlij  United 
States  Department  of  Agriculture:  Porto  Kk-o,  by  Treasury  Department  oi  Porto  Rko;  Poiltaiin 
Islands,  exports  for  years  ending  June  30.  For  sources  of  data  for  eailier  yean,  see  YcMtftiook  for  un^ 
p.  650.    A  short  ton  k  2,000  pounds.] 


Year. 


1886-87  to  1890-91... 
1891-92  to  1895-96... 
1896-97  to  1900-1901. 

1901-2  to  1905-6 

1906-7  to  1910-11.... 


1901-2. 
1902-3. 
1903-4. 
1901-5. 
1905-6. 


1906-7. 

1907-8.. 

1908-9. 

1909-10. 

1910-11. 


1911-12 

1912-13 

1913-14 

1914-16 

1915-16  (proliminar>'). 


Beet 

sugar 

(ohieny 

refined;. 


Average: 

1856-7  to  1860-^1.. 
1861-«2tol865-G6. 
1866-67  to  1870-71. 
1871-72  to  1875-76. 
1876-77  to  1880-81. 
1881-82  to  1885-86. 


Short  tons. 


•I- 


269 
448 
403 
470 
692 

1,922 

19,406 

68,2S7 

239.730 

479. lo3 


<^ane  sugar  (chiefly  raw). 


Louisi- 
ana. 


Short  tons. 

132,402 

74,036 

44,768 

67.341 

104.920 

124.868 

163,049 
2HS.655 
282.399 
352.053 
348,544 


184.606 
21.S.  406 
210,604 
212,113 
312,921 

483.612 
403.628 
425. 884 
512.469 
510.172 

599,500 
692, 5.56 
733.401 
722.054 
862.800 


360,277 
368.734 
255.894 
398. 195 
377. 162 

257,600 
3S0,800 
397.600 
364.000 
342. 720 

352,874 
153,573 
292.698 
242.700 


Other 
States.* 


Short  tons. 
5,978 
1.945 
3,818 
4.113 
5.327 
7.280 

8,439 

6.634 

4,405 

12.126 

13.664 


4,048 

4,160 

22.176 

16.800 

13.440 

14,560 
13.440 
16,800 
11,200 
12,320 

8,000 
9.000 
7.800 
3.920 
3.360 


Porto 
Rico. 


Short  tent, 
75,364 
71,765 
96,114 
87,606 
76,579 
87,441 

70,112 

63,280 

61.293 

141,478 

282,136 


103,152 
100.576 
138.096 
151,088 
214,480 

206,864 
230,095 
277,083 
346.786 

v4V,  oMI 

371,076 
398,004 
351,666 


Hawaii. 


Short  Unu, 


S^,040 
70,075 

125,440 
163,588 
382,585 
408.306 
516,041 


355.611 
487.991 
367.475 
426,348 
438,318 

440,017 
531,128 
535,156 
517,080 
560,831 

505,088 
540,534 
613,000 


PhlUp. 

pine 
iHanda. 


TotaL 


Short  totu. 

46,446 

54,488 

81,485 

119,557 

100,067 

180,377 

186,139 
386.639 
184,733 
108,078 
145,833 


75,011 
138,108 

83,855 
135,371 
188.645 

133,603 
107,349 
128,876 
140,781 
164,658 

306,OIA 
384,000 
385,000 
306,000 


ShorttoHt. 
360,190 


378.090 
388.401 
485. 6B 

555,081 
807,141 


1,357,078 
1.785.30) 


1,082,705 
1,353,881 
1.107.100 
1.350.715 
1.485.801 

1,585,356 
1,775,838 
1,776.408 
1,893.888 
l,9l6,Sn 

3,181.584 
3,088.657 
3,388,566 


21,576  hogsheads;  in  1859,  9,256  iiogsheads;  in  lS(i9,  (i.337  hogsheads;  in  1879,  7,166  Bonheads:  In  1889  4.580 
short  tons;  in  1899, 1,691  and  in  1909,  8.687  sliort  tons.  ,   ,-w 

« Includes  Texas  only,  subsequent  to  1902-3.    rnoflQcial  returns. 

*  Complete  data  not  available  for  this  period.  Production  in  1878-79, 1,254  ehort  tona:  In  1871^-80  1.801 
short  tons.  '   '^ 
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SUGAR— Gontimied. 
Table  \2^.— Sugar  beets  and  btet  tuffor:  Produdion  in  Ike   Untied  State*,  1901-191S. 


I  AoKim  BDd  productloD  of  twets  an  ondltcd,  ■>  In  ftnniM'  rapurto,  to  tb*  Btito  In  lAlrk  St»  bMti  1» 

'  Based  upon  weight  ol  beWs. 

■  Percantsge  ol  aucioBe  (puis  mgu)  in  tha  total  K>hitri*HiIld(  ottlw  bnti. 

•  I'ercentsge  ol  burtom  bcIusII;  extraotcd  by  factorln. 

^  Percealage  o  t  aucrosa  (basad  upon  wdgbt  ol  Iwat*)  nmalnint  In  mnTtif  and  polp. 

Table  127. — Cane-nigar  prodiuHon  of  LouitiaTui,  lSie-1914. 


>  Avoyplln:,  Kapldea,  St.  Landr;,  But  Bala  Boon,  PabilaCa(BM,WM 
Ptaquomines,  and  SI.  ChHTiea. 
Note.— The  BversRe  yield  of  caaa  pat  aen  ta  Lonktann  ma  11  toHta  ini,  IT  te  IBU,  U  ta  mt. 
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SUGAR— Continued. 
Table  IZX. — Cane-SMgar  production  of  Hawaii,  19lt—191-i. 


Tylimd,  and 

yfnr  ending 


iluwoll: 


I 


Can 

sx 

Areahir- 

2l|!'lilO 

sroio 

$2|mO 

121,000 

21,800 

SK1,S« 

IK,  000 

115.000 

IK,  400 

islioo 

m.ooo 

13b|539 

li 

fllZ.OOt. 

112,700 

5!W,0»>I 

113,000 

uttVl  Tor  au^ar. 


"sr 


i,Hai.ooo 

1,703,000 
1, 790,000 


AToage  axtrsallan  d[  m 


"it 

an 

12.00 

3M 
MO 

13. 7« 

3W 

H.73 
13.38 

348 

ia.« 

12.46 

ISO 
344 
149 

10,  HI 

14,  HI 
13.  Ut 


Tablb  12!I. — Sugar:   IVholesale  price  jief  pound,  on  A'ew   York  ntarhtt,  1900—1915. 


,..,. 

Rennfd. 

DaM. 

MolasMS, 
bO'  iMilari. 

^  »■■•  r."i!iri-  '.1 

i.<.«-.;nfeh. 

,.„..w.,; 

11NW 

S::::::;: 
iiNii;;";"; 

3.44  1  a.m 
3.in  1 1.44 
a.si ,  4.M 

i.TS    4.7.1 

i4.2s|s.m:| 
H.U2  ,  4.3N  ,1 
S.2S  !  4,«.  ' 

aiai  ■  jihs  i' 
3.7.    .'..«! 

■a 

3 

1 

■J 

9       K 


■■).») 

3. 

;p:. 

i!;fi2 

4. 

'   I  4.211 
1  |i  4..W 


1,  ICuOlolUOS.hifliishT. 
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SUGAR— Continued. 
,■  Wliolmde  prire  per  pound,  nn  New  York  Tnarltt.  7900-i 9 1. 5— Con td. 


Tadlij  130.— .S'Hjnr;  International  trade,  i-aleadur  yeanl9I2-19Ii. 

(Tbp  follon-iiiB  k[nJ3  and  padM  have  liecn  IncludMl  under  the  head  of  sugar:  Brown,  white,  csndlcd. 
mrampt.  rkanmcfi  (Peru).  crplaL  cube,  maple,  muscovailo.  pantla.  The  lollowing  have  been  excluded: 
"c'andv"  (ineininL'  mnfei^lionery),  confeciionery,  K'uixise,  grape  sugw.  IbgESry,  molatses,  aud  sirun. 
Sea  ■■  Oenerni  nolB. ''  p.  117.] 

EXPORTS. 


illncln  1813,  to  1,ZW.4U.M0:  1SI3,  l.OSt.SOZ.SM,  and  1914, 
Iftia,  TM^iaa.Sn;  ISU,  iet,4ao.310;  ud  1»14,  «tl,TC4,ta 
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SUGAR— Continuod- 


BEET  SUOAB  (RAW). 


CANE  Sl'GAR. 


-»'"—«■■ 

1 

m;,ooo: 

MS,000 
154,000 

ij.noo 
7,ino 

111,000 

as 

293, one 

1»,0U 

3114)  uot 

243.000 

4.000 

,p„""°": 

H,€00 

<H,oaa 
1, SIS. 000 
'si^oot 

8,000 

i,54'!:SS 

£.(01 

aiT' 

Brttlshlndte. 

2,(Ul,aB 

l^^ 

l>bU]pplDe  lOtnAt. 

Total 

AralCA. 

>l!.flOO 
11,001 
15,000 

is,onn 
5,000 

2,«w|ooi 

117,000 

4:i|(«i 

m,ooo 

6,OOB,00( 

4,8n,00( 

W8SI  Iiidifs: 
UrilEah— 
Anlijnia 

sa.ooo 

130,000 
»«> 

34,000 

"Is 

n.an 

17,000 

^sSS*^: 

JUSS 

"S^'".  ..^"?! 

4S.Daa 
44,on 

«,000 

2,9«).onn 
s,ooo 

118,000 
44.000 

44,000 

Oiiba 

Dominican"  Ro" 

Total 

«fi,00( 

sn.ooc 

No,(m 

'Sffi 

S!!8 

!m,aoo 

114,000 

<:no.leInuTw<,., 
Mnnhitiiue'... 

Total 

Total      cane 

Total      b«t 
luid     cane 

212,000 

10,000,000 

407,000 
'11,M6/M) 

»3,C00 

i,:(.K.n0O| 

S:3 

sr,ooi) 
u.onn 
mi,  OKI 

4.Ma,niM 

'22s;oi« 

=  ir.olooo 

120,000 
i;<,ooi) 

30,518,000 

»,eu.ooo 

'!"■             

■^ 

N).1,000 

ma.im 

065,000 

*  Kidudlni  Centnl  Amtrlea. 
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SUGAR— CoatiDued. 

t  TViUe  m,  189&-H  to 


I  I'Si.— Sugar  heeit:  Area  and  prodtuiion  of  uitdermentitmtd  eountrui,  19U-I9i4, 
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TEA. 
Tabi.b  im.  —  Tea;  Intfrnational  trade,  caUndar  yean  lSlt-1914. 

["Tu"  Inaludfls  t«a  Isavuonly  ami  exclude  iliiat.iiwwiilii^,  and  iKrta  nuf^.    S»"0«iunl  nota,"p.417J 
EXPORTS. 
[orin  omiiuil,] 


c„.^.        j     ,„ 

,.„ 

(piili.).!'       "-"^t^- 

ma 

WIS 

;pASi,. 

Ponndi. 

J'nvndi. 

I'ousdf. 
IW,607 

Sim 

6;i»7 

i>«ll«l. 

190,140 

other  countrira 

js^-."'".'."":  s:s 

SM.«1 

T»,m 

T.^BLR  IS.j. — 7V(i.-   irfto?rwi/f  price  /ifr  pound,  t 


.  A>Mi   Tort  nwrriff ,  1900-1915. 


™,.| 


II 


^; 

,^ 

3S 

™ 

!u 

as 

.., 

■     ^ 

au 

It 

m 

"' 

:ili 

H 

4» 

SAituticf^Cli^M. 


Table  136. — Coffee:  I-nUmaliotud  tradt,  calmdar  ytar*  191t-l»li. 

(Tho  IMm  of  ooIIm  oomprba  unholliid  Kod  hulM,  rowMd,  inaiMl,  orottMnrinptqand.but  h 
or  "iiuroeaM"ooireeaiidchliMr]rH«auiluda(L    BM"O«0*nlnM*,"p.  417.] 
EXPORTS. 
[000  onkittad.] 


1 

WPORTB. 
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OIL  CAKE  AX])  OlI^CAKE  MEAL. 
3.— Oil  rate  and  oi'l-calc  meal:  hitemational  trait,   calendar  yean  191t-lSH. 


KXI'OIITS. 
[000  omlltixl.) 


IM  POUTS. 

Neiheriiindk'. . 

15,W5  I  Xom-ar 

'.'.'.'.','.'.'.  \   SvUitriiMdy ".'.'.'. 

I'nileJKInEilom... 

Other  coUQIrlga 

"■j,'47i  ii  Tolal 


ALUtTla-Himfniry..J      74,UftI 

UulKluni I    534,21H 

Canwia IW.SM 

Danmark '1,111,414 

Dutch  East  In  ai«i..i  SS 

ylnlanj i      32,071 

France |    311, M2 

(lomwny :  1, 75"),  S72 

Ilaly ft,fi37 


H7,391 
,aso',t(72 


1,390,183  |t,Ml,ll3S 


a,«i 


ROSIN. 
tat'onnl  Iradf,  mJendar  yean  391i~l914. 

n  us  "rosin"  in  the  expvis  or  tbe  United  Stall 


BTS, 

Coiinlry. 

■« 

''"■'        f].lilllm.). 

fmc:::::::: 

IHe:;;;;; 

.W.7I3' 

<-o.inlry. 

„u 

»IS 

,J.,. 

■s;s 

.17,  fill!! 

u,(i,;i 

Pouni,. 
49,507 

PmmA. 

i:S 

Other  counlrte.... 
Total 

1,078,866 

1,077,B» 

Vrsenllnn. 

,  j^.  ritt-IIiraKory. .. 

trli.-tiim 

Iraiil I 

trlllsh  India.... 


m.m. 

m 

4,:Mg 

37,se» 
)Q|7M 

68,047 

739 

lTnl344 
b;8J7 
10,987 

«.3g 

■i 

*1,«S 

5. 709 

■■■«,Bi 

iis 

■^w. 

■i«;« 

Total 

«B3,3n 

»W,IW 

StaHsties  of  Tkurpenime  and  India  BviAer.  50 

TURPENTINE. 

Table  140. — TvrpnUine  {tpinU):  Inttmatitmal  trade,  eaUnder  gean  19It-I914. 

["SplfllaoHiirp«itlne"lDChiilBBOnly  "«drit«"or"nll"nftoip«nUn«»iMl,  a>rRawi»,»MpMf;  ftaxBlnd 
ctuda  turpentina,  pilcb,Biid,toTRDsil*,l«'pe«lii>.   Sm  "  0«na«l  nota,"  p.  UT.] 

EXPORTS, 


CoimU-y. 

1912     1     isia     jtp^'i.,. 

County. 

..„ 

... 

aJSi.,. 

OOIfOIU. 

Otlhm.  1  <Mloiu. 

OiSm*. 

io;ui 

'760 

"rt. 

a.»»o| 

UDlMdBtatM 

OtlurOoantH-.... 

a.'a»[ i-iM 

i»,no 

s 

m 

Nflv  Zaaland... 


INDIA  RUBBER. 

Table  141. — India  rubber:  International  trade,  calendar  yi 

IFlEUrCR  Tor  India  rubber  Include  "  lodl*  rubber,"  n  nlM,  and  a 
(Maxlca),  bomtlia,  mamnnduba.  motuobdra,  manfcoia,  nrMUidi..    .._ 
Ksst  lodla),  caurn,  wnunM  (Vaneiueb).    But  "  OnuntlAOU,"  p.  UT-I 

EXPORTS. 

(000  omItUd.] 


*  191t-iai4. 


Austria-nungary.. .         7,  Ml 
BfllKiHm JO.IJO 

France J7,'0S0 


,a 

-Xm 

•1 

a,7ii 

»,1U 

ia,ui 

mm 

l^MO 
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SILK. 


Taulk  1  !2. — Production  of  raw  »ilh  in  undermentioned  caunirie$,  1910-1914- 
[Kstimates  of  the  Silk  Merchants'  Union  of  Lycms,  France.] 


Country. 


1910 


Western  Europe:  Pounds. 

Italy 8, 702,000 

France 701,000 

Spain !        1H3, 000 

Austria \      7-gooo 

Hungarj' /      ""'"^ 


1911 


1912 


Pound*. 

7,691,000 
886,000 
194,000 


Poundt. 
9,050,000 
1,113,000 
172,000 


—o  nrai  1/      410,000 
m2.000||      238,000 


Total 1  10,362,000      9,546,000     10.963,000 


1918 


PoundM. 

7,804,000 
772,000 
181,000 
331,000 
271,000 


1914 
(prelimi- 
nary}. 


Poundi, 
8,995.009 
803,009 
151,000 
388,000 
280,000 


9,359,000       10,ni,000 


Levant  and  Central  Asia:  i 

Broiissa  and  Anatolia ■    1, 058,000 

Syria  and  Cyi)rus \    1, 190,000 

Other  Provinces  of  Asiat  ic  Turkey !       2s7, 000 

Turkey  in  Europe  > 

Saloniki  and  Aclrianople ;        794, 000 

Balkan  States  (Bulgaria,  Servia,  and  i 

Roumania) j       386, 000 

r,reeco,  Saloniki,  and  C  rote 120,000 

Cauc;isus |    1, 146,000 

Persia  ',o\[)orts) \  ,  um  ^no 

Turkestan  (exports)  * ./  ^'  ^'***'*''^' 


Total. 


Far  East: 
China- 
Exports  from  Shanghai 

Exports  from  Canton 

Japan— 

E  xport  s  from  Yokohama 

British  India- 
Exports  from   Bengal  and  Cash- 
mere  

Indo-China— 

Exports  from  Saigon,  Haiphong, 
etc 


Tot'U 

<ifan<l  tot-al. 


6,173,000 


11,41H,000 
5,814,000 

19,698.000 
507.000 


37,467.000 


1,290,000 

1,157.000 

353,000 


827,000 

375,000 

137,000 

1,058,000 

l,32?»,OO0 


6, 526,  (iOO 


844,000 
882,000 
254,000 
573,000 


{ 


320,000 
110,000 
871,000 
500,000 
569,000 


4,923,000 


13,09,5,000 
3,814,000 


14.198,000 
4,982,000 


20,657.000  j  23,957,000 


494,000 


35.000 


260,000 


33,000 


38.095.000  I  43,430,000 


1,035,000 

1,080,000 

298,000 

187,000 


794,000 
926,009 
342,000 
132,000 


398,000 
406,000 
849,000 
463.000 
496,000 


5,101,000 


13,709,000 
6,063,000 

20,720,000 


349.000 


36,000 


45,767,000 


51, 002. 000     54, 167. 000  ;  59, 336, 000  |  60, 230, 000 


231,000 
331,  OTO 
772; 000 


3,428,000 


8,301,000 
4,288,000 

31,495,000 


06,000 


33,000 


34,073,000 


48,214,000 


1  Prior  to  VM'-i  Turkey  in  Europe  included  the  Vllavet  of  Saloniki,  which  now  helones  to  G 

2  Including  "Central  \sijiin  lul2and  1913." 


Greece. 


Table  143. — Total  production  of  raw  silk  in  countries  mentUmedin  Table  142 ^  1900-1914, 


Year. 


I'lOO. 
lUOl. 
1VM)2. 

VMi . 


I'mduction. 

Pimnds. 

40, 72 1,000 

UK).-) 

42,:iiU,(iO0 

■  l'.»0«) 

41.ms,(KK) 

1  l'M)7 

3!»,9si,(K)0 

v.m 

+'>,1".)3,(HK) 

1909 

Year. 


It,.  . 

.  Production. 


Pounds. 
41,513,000 
M),  106,000 
4S,tvU,000 
53,OS7,000 
54,  Oil, 000 


Year. 

Pxoduction. 

1 

!  1910 

Poundf. 
54,002,000 
54,167,000 
59,336,000 
60,230,000 
48,214,000 

1911 

1912 

1913 

1914  (preliminary) 
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WOOD  PULP. 

Tarle  144.— Wood  pulp;  IntenuUionaltnde,  ealmdarjfean  1911-1914. 

(All  kinds  dI  pulp  Iram  wood  hsTa  bwn  taken  for  thk  Uua,  but  do  pulp  m>d*  Crom  otha-  flbroia  tnb> 
■tancca.    8aB"aanvalD(ita,"  p.41T.] 

BXP0RT8, 

IDOOomMad.] 


FABM  ANIMALS  AND  THEIS  PKODUCTS. 

Table  145.^Livalod!  in  principal  and  oAtr  eoantrin. 

•a  or  ccnius  Ogurrs  for  latrat  data  avallabla  with  coDparlKMU  In  aarllar  imn     ] 
jieensiuflgunaaralnltaUoai  datai  i«I«tai(  ta  athar  fltum  W*  In  Bcsan  ^paj' 
PRINCIPAL  CODHTRIEB. 


YearhooJe  of  Ac  Department  of  Agriculture. 

\\o.~-Lhnlnfl:  in  iirineipal  and  other  muntrUa — Continued. 

rulNTll'M.  fof  XTR J KS— Continue, 


(?KS 


I       - 


KlpeompMa, 
■  ofJu.^im 


Suaistics  of  Farm  AninuUa  and  Thar  iVoduete. 
Table  145. — Livalodi  in  pHndpal  and  olktr  eotniMei— Cosliinied. 

PRINCIPAL  COUNTJtIEa-Conttiniad. 
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T.\ni  V.  \\'i. — Livestock  in  prinvijwl  and  other  ctntntries — Continued. 


OTHER  COUNTRIKS. 


Country. 


Date. 


C'attlo.    "Jil^*^"  I  Swine. 


Azores  and   Madeira  ' 

Island.^ I  1900 

IJiisiitolimd mil 

Be.^hnaiinlaiid  I'roUv-  i 

loruio '  1011 

Bolivia 1910 

nritish  Kast  Africir..  1913 

HririOi  Guiana Mar.  31,1914 

O'lon 1911 

Cliilo 1911 

Co^tuiUca /.'';4 

l^ului Dec.  31.1912 

Cvprns 1913 

lyurch  Kast  lndi(  i.- 
Javaand  Madi:ra.  1913 

Other '  UK).'. 

Dutch  (Juiana 1912 


ThnU'  .    Thou-  ' 
sauff.      /tami. 

S'J  ■ 

•437  1 


/AuK'.- 
iSopl. 


} 


Egypt 

Falkland  I,<laii<l*; 

Faroe  I.-^land.-; ' 

Fiji 

(Jiiani ' 

(taniMa 

Onaieniala 

(Jerman  Ea.st  .\  f :  i;\i . . . 
Gerinjin     South  wo-it  ' 

Africa 

Honduras ] 

Iceland I 

Jaiiuiica 

Lu.xeinliur;; Dtc.     /, 

Madagascar 

Malta I 

Mauritius 

NoA'foiMnllan«i ] 

Nicarau'ua j 

Nyas;vland    rniiot'lo-  ] 

"rate j 

Panama 

Rh(Kl»»-;ia 

y.'.hailor I 

Siani 

Straits  So; Lloiue!i; ;.  .  .| 

S\v  »;:il.iiid 

Trini'lad  ai  d  'J-'i'aw. 

TUIJ1.S /»/y  .;/, 

Ui^aiida  rrotectuiali' '-: 
Venezuela 


1913 

1913 
1911 
1913 
1913 
19!.)7 
1913 
1913 


324  I 

73o    

m) :      (') 

.SI    ' 

1 ,  4S4 
l,9t)9 
33() 
2,x:M); 


(U  !      (1) 

4,780 
449          447 
7    

tW7  G33 


S 

4 

49 

S3 

3,9.>4 


1913 

200 

1914 

4S0 

1912 

20 

1913 

110 

im  i 

102 

1914 

1913 

4 

1913 

41 

/.''// 

39 

llhiH 

2.")2 

1913 

linr, 

•".J 

nm 

i>lM) 

HH)'i 

2s  1 

1913 

■2,:m) 

1911 

10 

1913 

71 

1911 

13 

/.'/■; 

I't.-.J 

19115 

77S 

l'.'I2 

2.WI 

"  0,S7S 


I 
7."» 


2,141 


Thou- 
safid. 
(13 
(») 

0) 
114 

41 
14 
S4  i 
221 
04 


0) 


37 


4 


(') 
(*) 

•>  I 

^  I 

(')  ! 

1S8  I 

C  i 


8 
180 


31 

137  ! 

643  I 

4  ; 

17 

27 

12 

23 

2.S 

2 

4L^ 
749 
113  i 

12  I 

1  i 

1,018  ' 


Thou- 
sand. 
H7 
1,369 


Thou- 
»and. 
38 
(») 


3A8 


1,455 

6,550 

IS 

04 

4,002 

(*) 

(') 
205 

(') 

h) 

C) 

715 
112 
3 
0) 
(') 

514 
6,440 


473 

4,020 

U 

190 

299 

1 

(•) 
"253 

3 


15 


[;i 


25  ! 


555 

517 

6 

23 

601 

1 

10 

5  18 

5 

10 

ir>8 

15  I 


98 


28 

0) 
300 
21 


35 


^14  I 

37 

17 

1 

6  137 

3 

'602 


18 


170 


G 

1,119  I        499 
542 
177  I     1,(W7 


ThoU' 
sand. 
2 

88 

M 

97 
2 
1 

4 
458 

52 
561 

68 

274 
119 

48 

4 
1 


(') 


4 

64 


(*) 


16  I 
68 
461 
53  I 
19  ■ 

*9  I. 

28  ! 

I 

17 

■  74 

83 
o 

1 

o 
38 

(») 
191 


f 


Thou- 
sand. 
3 
(») 


Thou- 
sand. 


I 


45 


(') 


0) 


(^) 


(') 


{*) 


1  N'o  (Jilici  il  si.it  istics. 

-  Jp.il'ides  niul«'S  and  a-M.'S. 


■  FitiMn  -  Juc«)m]»l»'ii». 
'  j..'<.>  til  ■■11  'M). 


■  In  1912. 
'  ZebiLs. 


'  Southern  Khodesia  only 


Stalhlicx  (if  Farm  Animals  and  Their  Products.  511 

1  If),  -Iliilfs  and  shin*:   Tnlematiottal  trade,  calendar  yean  19IS-1914. 


wiiiR  MaAa  ia 


>r  iKull;  taunad  hi 
KXPOHTS. 


Lira  bird 

BDd  SklO! 


.Iglnal  reUircs.    Tll« 

Lt  and  kid,  horsA  and  colt, 
;ird  skins,  slieepskliia  villi 


Connirv.indclissi.        ,„,., 

...3 

(prelim-). 
33,330 

"""Kton-" 

,.„ 

,.,. 

,p4Z.,. 

■'jfj;;ii":i.i^. 

in;s'ii 
fl,ni2 

'J7J 

ia,9aB 

57:9fii 

4, STB 
"    ,2 

'  4l2'i'.i 

Ujii 

111,963 

eas 

116,608 
30,400 

32*319 

22;i7fi 

4,  wo 

ai,si4 
iit.mi 

2>)1 
1,0^ 

13,  rem 

Germany: 

053 

''«64 
M9 

i'ni7 

132 
3J,fl3S 

21, MS 
42,510 

S,138 
»,403 

l,Xl 

9ft 

26;7S2 

8is"4 
8> 

23.149 

ex 

2 

130 

15,897 

104;6.M 
2,9ia 

i,2sa 

48.094 

■ftSft 
2. 207 

•5,624 
21,101 

"'i 

S,027 
M.67I 

1,077 

6,930 

172 

38;«7« 
23.471 

6;  470 

688 

ITS 

15,873 
8,178 
2,175 

Pour^. 

J^""le 

Unc£s3ined 

"IS,,, 

33,741 

rndossilied 

Urxicn: 

"V^ncLT^ir*! 

Hide9,dtied 

Hid8s,li»sh 

Hid«,«alWd..,, 

19,  $69 

'  78 
48.  ORB 

IMllf.cn™.... 

UidM,   lmctai«^ 

"nS'-Si^I. 

Skins.    ™.b«,l. 

'S 

Russia: 

Sliwp  and  goat. . 
Hides,    unda.'sl- 

\     tS.lOS 

K,aat 

";':;v;is;s 

S3,00O 
U,6I« 

i7;»is 

Spaln: 

li 

'!:::;': '■■::::::: 

rndLissiried!!";" 
Swci™: 
^,Z-^. 

Honelwct;;!;!; 

"■I?l 

',  ;|'|"-;,;,:i 

"'l"n-'l' .^  !■ -1 

t:;:^:-;;.::;r 

S:^ 

",■!'■;''■ 

HjjUi  .«)««. 

3,140 

18  4IB 

17,583 
14.055 

ShMpskioS 
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Table  \A^.— Hides  and  skins:  International  trade,  cdUndar  yean  1912-1914 — Contd. 

EX  PO  RTS— Continued. 


Country  and  clossi- 
flcation. 


I'nitpfl  States: 

Calf 

Cattle 

Unclassified 

UruRuay: 

Calf 

Catlle,  dried 

Cattle,  Kilted 

IloriiC,  dried 

Horse,  sal  ted 

I^anib 

Sheer) 

Yearlinp,  dried.. 
Yearling,  salted. 
Venezuela: 

Cattle 

Deer 

(loat 

Other  countries: 
Hides- 
Cattle  and  buf- 
falo  

lIor.^p 

Skins - 

Allifrator 

(^alf 

Deer 


Pounds. 

7S0 

20,514 

7,085 

>  429 

1  1S,5G0 

129,4S5 

»  526 

154 

1503 

22.S25 

» 3.112 

»  100 

7,426 

4S3 

3,439 


102,516 
645 

65 
4,  SOI 
1,491 


1913 


1914 
(prelim.). 


Pounds. 

5S3 

14,454 

7,119 

»429 
1  IS.vVX) 
129,4X5 

1  526 

Povnds. 

79S 

15,310 

5,470 

290 
6,599 
2,520 

154 

1  5n3 

1  17.597 

13,112 

1  100 

4S 
9,56S 

7,013 

354 

1,606 

106.630 

6,587 

3(i2 

2,041 

361 

72 

4,033 

1.441 

Country  and  classi- 
fication. 


1912 


Other   countries — 
( 'ontiuued. 
Skins — Con. 
CloQtandkld.. 
Sheep  and  lamb 
Sheep  and  goati 

mixed 

Vnclassifled 

Total 

All  countries: 
Hides- 
Cattle  and  buf- 
falo  

Horse 

Skins— 

AUicator 

Calf 

Deer 

Ooat  and  kid... 
Sheep  and  lamb 
Sheep  and  goat, 

mixed 

X'nclassified 

Total 


POttlMb. 


18,534 
15,613 

11,750 
54,514 


2,116,701 


846,687 
24,440 

1«7 

94,861 

2,859 

141,013 

224,687 

42,008 
739,949 


1913 


Pound9.    Pouwii, 


1914 
(prelim.). 


18,246 
17,864 

11,687 
54,370 


2,034,754 


2,116,701 


810,393 
25,514 

204 

94,206 

2,829 

138,907 

195,787 

38,949 
717,965 


2,024,754 


IMPORTS. 


Austria-Hungary: 

Calf,  dried 

Calf,  green 

Cattle,  dried 

Cattle,  green 

(!ont 

Horse,  drie<l 

Horse,  green 

Kid 

Lamb 

Sheep 

rntrlassifiod 

Belgium: 
Hi<ios.  green 

British  India: 
Cattle 


IIi<les,    unolassi- 


nc<l 
Skins,    unclas.si- 

ficd 

Canada: 

rnclassified 

Denmark: 

rn<lassifled 

'   nland: 

lidos,  dried 

lidi's,  gre^'u 

Shpop 

'•"mce: 

alf 

loat 

Cid 

^amb 

^lieop 

^•irlas-^ifuvl 

V.  many: 

<'alf,drie^J 

'alf.  greeti 

^attle,  drie<l 

'attle.  green 

ioat,"'Mh*'"<    » 
-ifv-"*     ^ie<.. 


916 

l,2rHi 

37,877 

35,(V)6 

1,214 

73 

160 

4S2 

10,2«>!) 

3,027 

715 

186,116 

21,174 

5,45:1 

64,300 

11,794 

4,010 

5,336 

515 

,743 

••,92s 

4(H> 

i60 

•,.3»'.5 

^•»  530 

32 

hJ,  .64 

•" .  521 

■••u,  646 

\767 

8S4 


1,071 
1 .  5S1 

42,309 
37,440 

1,,"»00 

245 

243 

5S6 

10, 124 

3,770 

608 

107,072 

14,401 

401 

5, 336 

44,667 

10,7(»6 

15,301 

432 

4,823 

50,782 

6,200 

6, 374 

310 

5, 123 

19, 131 

4,151 

334 

3. 130 

131,148 

10,641 

75,846 

120,063 

240, 518 

24,426 

4,333 


I 


Germany— Contd. 

Ilursc,*  green 

Sheep  and  lamb.. 

Unclassifled 

Greece: 

Hides,   unclassi- 
fied  

Italv: 

Calf 

Cattle 

Sheep 

Goat 

Kid 

Lamb 

Unclassified 

Japan: 

Cattle 

Deer 

Netherlands: 

llid(\s,  dried 

Hides,  fri^h 

Hides,  sidted 

Sheep 

Norway: 

Hides,  dry 

Hides,  green 

Hides,  salted 

Skins,  uncla&sified 
Portugal: 

lli<les,  dried 

Hides,  green 

Konmania: 

BulTalo  and  cattle 

Calf , 

Horse  and  swine. 

Shee]),  lamb,  and 

goat 

Russia: 

Hides,  dry 

Hides,  green 

Goat  and  kid 

Sheep 


22,806 
2,689 
2,009 


5,257 

1,306 

46,517 

3,115 

41 

75 

675 

83 

5,673 
442 

35,791 

13 

36,517 

4,492 

3,475 

11,267 

447 

131 

7,398 
178 

6,900 
57 
17 

812 

10,326 

72,973 

3,239 

8,839 


25,006 
2,682 
2,239 


5,219 

1,211 

47,615 

4,270 

104 

61 

537 

184 

7,171 
509 

41,384 

25 

34,189 

4,812 

3,507 

9,336 

608 

29 

5,805 
339 

>  6,900 
157 
U7 

*812 

14,110 

102,700 

3,309 

10.078 


726 

35,965 

2,502 

90 

20 

363 

163 


1,996 
8,  £03 


6,175 

68^972 

719 

2,3U 


"n.>«.    '\r  luin 


*  Year  preceding. 
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Tabls  147. — HoTta  and  n 


of  (he  preCMlt 
irOviuaBdMa 
pr.  U,  Is  Dot  v 


r^^ 

I-I.3IU 

■tamt.Jitiiil 

■MM. 

903. 

tin. 

Wi 

'"":■.'":":■■■■:: 

2U,fi« 

I  Eitimstei  or  niimlMM  i 


Slati9tie8  of  Fcurm  Afiimah  and  Theh*  P^ 

HORSES  AND  MULB8— OontiiiiMd. 

Table  148. — Horses  and  mules:   Number  and  vaiue  on  farm$  Jan.  1, 1915  and  1 

StaUB, 


state. 


Me... 
N.H. 
Vt... 
Mass. 
R.  I.. 


Conn. 
N.Y. 
N.J.. 
Pa... 
Del.. 


Oa... 
Fla.. 
Ohio. 
Ind.. 

ni... 


Mich. 
Wis.. 
Minn. 
Iowa. 
Mo... 


Tenn. 
Ala.. 
Miss. 
La... 
Tex.. 


Okla. 
Ark.. 
Mont. 
Wyo. 
Colo.. 


N.  M. 

Arir. 
Utah. 
Nev.. 


Idaho. 
Wash. 
Oreg.. 
Cal.... 


Md 

Va 

W.Va.... 

aN  •  V/  •  •  •  •  I 

8.C 


N.  Dak. 
S.  Dak.... 

Nebr 

Kans...., 
Ky 


U.  8. 


Nam1>er 

(thousands) 

Jan.1— 


1916 


112 

47 

89 

63 

9 

46 
609 

92 
608 

36 

169 
361 
194 
182 

84 

12S 

£9 

901 

854 

1,452 

680 

712 

872 

1,584 

1,084 

801 

759 

1,028 

1,109 

434 

349 
150 
243 
193 
1,180 

743 
270 
430 
180 
361 

234 
124 
146 

77 

241 
306 
295 
493 

21,166 


1915 


Avenge 
Jan.1— 


1916 


113 
47 
88 
64 
10 

47 
615 

92 
596 

36 


167 
854 
192 
182 
83 

125 
57 

910 

64 

1,467 

673 

705 

872 

1,600 

1,095 

785 

759 

1,088 

1,132 

443 

353 
149 
241 
191 
1,192 

758 
276 
391 
176 
347 

217 
118 
146 

78 

243 
311 
3041 
503 


21,1 


$142.00 
132.00 
130.00 
146.00 
151.00 

146.00 
139  00 
144.00 
124.00 
96.00 


a 


105.00 
99.00 
108.00 
122.00 
135.00 

126.00 
112.00 
116.00 
104.00 
103.00 

128.00 
124.00 
109.00 
105.00 
90.00 

110.00 
93.00 
94.00 
97.00 
90.00 

101.00 

101.00 

88.00 

82.00 

78.00 

85.00 
82.00 
86.00 
82.00 
90.00 

58.00 
71.00 
86.00 
75.00 

90.00 
94.00 
89.00 
96.00 


101 


.eoj 


1915 


FtfmTiliM 

(thoniOTrtsqf 

doUan) 

JaiLl— 


$146.00 
127.00 
131.00 
156.00 
146.00 

148.00 
142.00 
146.00 
134.00 
100.00 

113.00 
109.00 
114.00 
130.00 

m.oo 

119.00 
121.00 
128.00 
114.00 
106.00 

132.00 
131.00 
116.00 
105.00 
88.00 

110.00 
89.00 
92.00 
93.00 
95.00 

100.00 
96.00 
86.00 
83.00 
78.00 

81.00 
76.00 
86.00 
79.00 
85.00 

65.00 
70.00 
86.00 
69 


1915 


6,716 
84,651 
I8»S48 
74,648 

3,420 


16,780 

6,60C 

104,616 

88,81( 
149,666 

87,040 
8B;28f 
95,04( 
166, 82( 
97,560 

88,110 
70,687 
96,632 
107,573 
89,060 

85,249 
15,150 
21,384 
15,826 

92, 


18,673 
8,804 

13^556 
5,776 


NoiHhif 


1916 


$16,488 

6,960 

11,«8 

?: 

1$,- 

'SI 


18,1 

8:1 
SI 

U6, 

97,886 

154,088 

88L8M 

W,Ul 

101,163 

168.  OOC 

96^861 


ItU 


4 

4 

4a 


ij 

M 
171 

815 


4 

4 

46 

6 


JaiLl— 


1916 


164.00 
187.00 
U4. 


19U 


Jai 


1SI6 


$148.00  $182.a 


169.01 
142.00 
12LO0 

188.00 
198.01 
119.a 


67,561 


106,376 
42,085 

85,800 
14,804 
20,736 
15,858 
98,978 


lis 

861111 
146  111 


17 
10 


$ 
1 

37 


I 

16 
16 


4 
8 


A 


iiaool 

99.00| 


mi 


k 

1 


«1« 


j3i.on 

100.00 


ml 


a 

3  J5 

u».ta7fl,. 


M 


3,180^] 


js.nritt.ii 
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HORSES  AND  MULES— Continued. 


Table  149. — Prices  of  horses  and  mules  at  National  Stock  Yards,  NaHonal  Stoet  Tarii, 

Illinois. 


Year  and  mcmth. 


19()1. 
1<K)2. 

mn . 
190o. 
19(Hi. 
1907. 
190S. 
1909. 
1910. 
1911. 
1912. 
191.S. 
191  J. 


Rango  of  prices. 


Horses, 

grade, good 

to  choico 

draft. 


S140-S190 
150-  175 
ir.0-  1S5 
1W>-  185 
175-  200 
175-  225 
175-  225 
175-  225 
175-  2"iO 
140-  225 
105-  240 
1G5-  235 
lti5-  240 
20,)-  Z'iO 
175-  220 


Mules, 

grade,  16  to 

16^  hands. 


190-1150 
110-  165 
120- 
120- 
135- 
120-  210 
125-  215 
125-  250 
125-  200 
130-  225 
150-  275 
150-  275 
160-  2S5 
160-  2N0 
120-  250 


160 
175 
200 


1915. 

January 

February 

March 

April 

May 

Jure* 

July 

August 

Soptemtvr 

October 

No\'cml)er 

December,  ftr>t  we^li 


RwUCB  of  prices. 


grado,go6d 

todioloe 

dzsft. 


tl85-t2ao 
185-220 
18»-226 
l&-  225 
175-220 
17^220 
175-220 
180-220 
185-225 
185-225 
185-  22'i 
175-  TIO 


Moles, 
inde.Mte 
Unhands. 


125- SO 


120-M 
120- » 
125- 2K 
125- 2» 
135-185 
135*285 
135-271 
135- 2» 
135-230 
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HORSES  AND  MULES^-Goitinued. 
Table  150. — Average  price  per  head  for  horses  an  the  Chicago  hone  market,  IBOl-lHS. 


Date. 


1901. 
1902. 
1903. 
1904. 
1905. 

1906. 
1907. 
1908. 
1909. 
1910. 

1911. 
1912. 
1913. 
1914. 


January . . . 
February.. 

March 

April 

May 

June 

July 

August 

September. 
October.... 
November. 
December . 


1915. 


Year. 


Drafters. 


$157.00 
160.00 
171.00 
177.00 
186.00 

188.00 
194.00 
180.00 
194.00 
200.00 

205.00 
210.00 
213.00 
208.00 


205.00 
215.00 
220.00 
22U.00 
215.00 
210.00 
205.00 
195.00 
19a  00 

19a  00 

195.00 
190.00 


205.00 


Guriage 
teams. 


|40a0O 
450.00 
455.00 
475.00 
486.00 

486.00 
482.(10 
450.00 
482.00 
473.00 

483.00 
473.00 
493.00 
483.00 


440.00 
490.00 

£iaoo 

510.00 

5iaoo 
fiiaoo 

480.00 
47a  00 
455.00 
440.00 
440.00 
440.00 


473.00 


Driven. 


1137.00 
145.00 
15a  00 
150.00 

isaoo 

158.00 
165.00 
156.00 
165.00 
172.00 

182.00 

m.oo 

174.00 
160.00 


165.00 
17a  00 
175.00 
175.00 
17a  00 
165.00 
166.00 
160.00 
156.00 
156.00 
156.00 
155.00 


104.00 


OeneraL 


$102.00 
117.00 
122.00 
14a  00 
132.00 

154.00 
137.00 
120.00 
137.00 
144.00 

15&.00 
100.00 
145.00 
160.00 


150.00 
156.00 
160.00 
160.00 
156.00 
150.00 
145.00 
140.00 
145.00 
145.00 
140.00 
140.00 


156.00 


tnm* 


$121.00 
135.00 

14a  00 

140.00 
145.00 

147.00 
152.00 

isaoo 

152.<» 
161.00 

17a  00 

175.00 
176.00 
171.00 


Saddkn. 


lea  00 
17a  00 

175.00 
175.00 
170.00 
165.00 
166.00 
16a  00 

17a  00 

166.00 

16a  00 

160.00 


16a  00 


$147.00 
151.00 
ISO.  00 

16a  00 

172.00 

174.00 
173.00 
164.00 
172.00 
177.00 

19a  00 
195.00 
189.00 
184.00 


iflaoo 
19a  00 

106.00 
105.00 
190.00 
185.00 

18a  00 

175.00 

17a  00 

166.00 
165.00 
165.00 


179.00 


ScMthaii 
idutnki. 


$62.00 
$7.00 
62.00 
$4.00 
79.00 

72.60 
n.0O 

aaoo 

77.0$ 
87.00 

92,0$ 
97.00 
$•.00 


9aoo 

$$.00 
lOkOO 
ItfDLOO 

«.$$ 
$a$o 

$6.00 

8a  $0 
n.09 
7$.<n 
$aoo 
$a$o 


Table  151. — Number  of  horses  and  mules  received  at  principal  live-^todt  Tnarkets. 

[From  reports  of  stoekjrards  oompaoles.] 


Year  and  month. 


1900. 
VMl . 
1902. 
1903. 
1904. 

1905. 
1906. 
1807. 
1908. 
1909. 

1910. 
1911. 
1912. 
1913. 
1914. 


January 

FeliTuary.. 
March . . . . , 

April 

May 

June 

July 

August.... 
September. 

October 

October 

November. 


1915. 


Total,  1915. 


CaUcafo. 


99,010 
109,863 
102,100 
100,603 
105,040 

127,250 

126,979 

103,066 

93,138 

91,411 


Hones  and  mules. 


StLoois 
(NaUooml 

BtoA 
TtrdSyin.) 


104,  $45 
92,977 
90,81$ 

106,282 


11,2U 
12,81$ 
11,989 
ig,89$ 
18, 8n 
14,978 

u, — 


8: 


14;8$8 
Ifl^OM 


144,921 
128,880 
109,29$ 
128,61$ 
181,841 

178,267 
10$,  893 
117,879 
109,803 
128,861 

131,887 
169,722 
181,789 
16$, 608 
149,988 


80,948 
28,484 
28»279 
28,328 


li,8l8 
1%9» 


277,178 


City. 


108.808 
98,667 
70,844 
$7,274 
67;$88 

$5,582 


88,8U 
$$,88$ 

87,79$ 


84,881 
78,44$ 

n,uo 

87,18$ 


U,80O 
19,8» 
18,748 

4,917 

f 

^714 


k 


vas^uM 


88!8n 

41,482 
^^219 

8^888 

S,TU 


Sl^TTl 


§8 

4 

\ 

I 

a 
I 


1 

4 
I 
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HORSES  AND  MULES— Continued. 
Table  152. — Horses  aiid  viuUb:  Imports^  exports ,  andprieeM,  189S-191S. 


Year 

ending 

June  30— 

Imports  of  horses. 

Exports  of  honvn. 

Exports  of  moles. 

Num- 
ber. 

Value. 

Avcraj!* 

import 

price. 

Num- 
ber. 

Value. 

Average 

export. 

price. 

Num- 
ber. 

Value. 

'X 

1893 

15,451 
6,166 

13,0.m 
9,9^)1 
6,908 

3,085 
3,042 
3,102 
3,78.') 
4,832 

4,999 
4,720 
5,180 
6,021 
6,080 

5,487 

7,aS4 

11,020 

9,593 

6,607 
10,008 
33,019 
12,652 

$2,38.S,207 

1,319,572 

l,av>,191 

602,591 

404,808 

414,899 
551,050 
590,502 
985,738 
1,577,234 

1,530,296 
1,400,287 
1,591,083 
1,710,075 
1,978,105 

1,6(M,392 
2,007,276 
3,2:)0,022 
2,692,074 

1,923,025 

2,125,875 

2,005,029 

977,380 

$154.57 

214.01 

80.56 

00.32 

60.42 

134.49 
181.15 
192.32 
200.43 
320.41 

307.32 
308.99 
307. 16 
285.11 
325.35 

292.40 
283.35 
2H3.65 
280.03 

291.06 

212.42 

78.89 

77.25 

2,967 

5,246 

13,984 

25,126 

39,532 

51,150 
45,778 
64,722 
82, 2W 
103,020 

34,007 
42,001 
34,822 
40,087 
33,882 

19,000 
21,616 
28,910 
25,145 

34,828 

2S,707 

22,776 

289,340 

$718,607 
1,108,995 
2,209,298 
3,530,703 
4,760,265 

6,176,569 
5,444,342 
7,612,616 
8,873,845 
10,048,016 

3,152,150 
3,180,100 
3,175,259 
4,305,981 
4,359,957 

2,612,587 
3,386,617 
4,081,157 
3,845,253 

4,764,815 
3,900,102 
3.38S.819 

$242.20 
211.40 
157.09 
14a  63 
120.61 

120.75 
118.93 
117.62 
107.89 
97.53 

02.09 

75.03 

01.10 

106.91 

131.99 

137.60 
156.67 
141.17 
152.92 

136.81 
137.95 
14S.7B 

1,634 
2,063 
2,615 

$310,278 
340,961 

$!&• 

1894 

Ilia 

I8u;» 

74.14 

1890 

6,918       408,161 
7.473       JUA  .«ii 

68.61 

1S07 

7197 

1«)8 

1899 

8,098 

6,755 

43,360 

34,406 

27,686 

4,294 
3,658 
6,826 
7,167 
6,781 

6,609 
3,432 
4,512 
6,585 

4,901 

4,744 

4,883 

65,788 

664,780 

516,008 

3,919,478 

3,310,367 

3,693,338 

631,735 
413,071 
645,464 
989,630 
850,001 

090,667 

472,017 

614,0M 

1,070,051 

738,006 

733,796 

690,074 

13,736,143 

S.OB 

Tin 

1900 

00l38 

1901 

03.31 

1902 

07.66 

1903 

121.47 

190-1 

11190 

1905 

llOiTI 

1900 

138.08 

1907 

189l48 

1908 

149.10 

1909 

137.53 

1910 

136.1$ 

1911 

103.50 

1912 

149.  SO 

1913 

154.68 

1914 

141.  U 

1915 

64.046.534         221..1S  1 

193.44 

• 

1 

CArrLE. 

Table  153. — Cattle  {live):  Imports^  exports^  and  prices^  189S-191S. 


Year  t'lulinj;  June  'M)— 


1803. 
1S04. 
ISOf). 
ISJG. 
1«!»7. 


lOOf). 
0()I. 
'"'2. 

IK) 
AM 


91: 

91- 


Imiwrtj?. 


Niimlwr. 


3,203 

1,5'.>2 

14'),  781 

217,S2<> 

:i2.S,  077 

2')t,5H9 
l'.>'.»,7:)2 
1SI,(KH^ 

lli'>,()22 
0«>,(L»7 

t)0, 1 75 
10,030 
27.  S.-!.-) 
2.>,01l) 
32, 402 

92,350 
130, 1S4 
10'>,93S 
182,923 

318,372 
421,  (>49 
8.>H.3()8 
5:JS,  107 


Value. 


$45,aS2 
^1S,7(M 
7l).i,  So3 

i,r>o'.>,SoO 

2,5S0,S57 

2,913,223 
2.:;20,302 
2.2.-.7,004 
1,0:^,433 
1,008,722 

l,101,r>48 
310,737 
45H,572 
548, 430 
5<M,122 

1,507,310 
1,1  WO,  4  22 
2,9fW,S21 
2,953,077 

4,805,574 

0,040,008 

18,606,718 

17,513,175 


Average 

import 

price. 


$13.87 

11.75 

5.11 

6.93 

7.87 

0.99 
11.62 
12.47 
13.23 
10.75 

17.55 
19.35 
16.46 
18.90 
17.44 

16.32 
14.37 
15.37 
16.14 

15.09 
15.75 
21.53 
32.54 


Exports. 


Number. 


287,094 
359,278 
331,722 
372,461 
392,190 

439,255 
389,490 
307,286 
450,218 
392,884 

402,178 
503,409 
567,800 
5H4,2:{9 
423,051 

349,210 
207,542 
13;>,4:i0 
150,100 

106.606 

24,714 

18,376 

5,484 


Value. 


$26,033,428 
3:{,461,023 
30,603,71*6 
34,560,673 
36,357,451 

37,837,500 
30,516,833 
30,635,153 
37,566,080 
2J,  903,313 

29,848, 036 
42,256,291 
40,508,048 
42,081,170 
34,577,303 

30,830,134 
18,046,076 
12,300,154 
13, 163,030 

8,870,075 

i,m,ioe 

647,388 
708,847 


AwaiBB 
exnort 
pnoe. 


890.68 
88.14 
9136 
0179 
9170 

88l13 
78L8S 
77.11 
81.81 
78.11 

74.38 
71.31 
71.80 
78.01 
81.78 

84.08 
88.98 
87.88 
87.78 

M.0fr 
47.88 
86.88 

UBLM 


Statiaies  of  Form  AnimaU  and  Tktir  PrcdmeU. 
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CATTLE — Continued. 
Table  155.—CaUh:  Nitmber  and  value  on/arm*  Jan.  1, 191S  ami  1916,  &y  8. 


Statistics  of  Farm  Animals  and  Their  ProduOa. 

CATTLE— Continued . 
Table  IM.^CaUk:   Whokeote  price  per  100  poundt,  1900-J915. 


ClliC8«0. 

Clnci. 

natL 

»[.  Loub. 

Kansas  rily. 

omalu. 

Da... 

Inferior  lo 
prime. 

Falr_ 

m"^ 

Ooodlocbolc* 

^"J^Zo.'" 

NailveWv.. 

Low. 

Ilich. 

Low. 

lllsh. 

I.«. 

Iltgh. 

Low. 

niKt. 

Low. 

High. 

■ 

».7S 

i.7d 
2.00 
2.00 

T!'rs 
J.  00 

Iri.W 

7.00 
7.  SO 
S.OO 

loiM 

n.oo 

i 

4:  SO 

H.70 
4:40 

4!  SO 
fl.flO 
S.50 

t4.00 

s!oa 
4.eo 

i.Xi 

a 

eioo 

Is 

s.as 

8.60 
0.40 

11.00 

13.90 
4.00 

3:75 
4.10 

4:.'!o 

*i.50 

7:00 

12!  M 
10.00 

1;S! 

3.00 
2!  75 
3.05 

If 

3.7S 

r50 

ibm:::. ;::;::;::: 

(L35 

my- 

iwn!  ."!:,!!!!!!!! 

9.00 

!Sli::. .:::::::::: 

WIS, 

il 

4.25 
*.00 

4..W 

IS 

9.8.1 

law 

1§S 

sioo 

S.25 
S.M 

V.ob 

6.2.J 

7:00 
7.00 

sIko 

S.7B 

e.oo 

6.00 

e!oa 

A.  00 

o!oo 

0.60 

B.75 

10.10 
lo'.M 

8.30 

g..TO 

e.eo 
10: 00 

April 

B*v<^mim 

Y«ir 

..«!  ,,.« 

4.i:0 

7,00 

s.m 

10.M 

H.30 

BUTTER  AND  EGGS. 
Table  V>7.—BiUter:  WhaUiaU  price  per  pound,  1900-1915. 
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BUTTER  AND  EGGS— Continuod. 
Tablb  157.— BulfaA-  WholetaU  price  per  pound,  190O~l915 — GODtilllied. 


EUln. 

Chlcogo. 

Cto*u«tL 

HUnakaa. 

NnrTot. 

Due. 

CrMmerr, 

Cmsmery, 

S 

cnjg«T, 

"SST- 

»M«T, 

l,ow.  IliBb. 

Low. 

n». 

Low. 

HEgh. 

Low. 

High. 

Low. 

Hlfr 

Low 

Bf«. 

1915. 

(7(1. 

IS 

CM, 
28* 

33 

cu. 

26* 

1 

32 

4 

m 

?! 

27 

M* 
J2 

2:i 

22 
22 
1 

CU. 

32 

28 

28 
30 

33 

SI 

1 

38 

SI 

31 
» 
30 

£ 

at. 

I- 

1 

181 

CU. 

i 
s 

1 

Ok 

1 

m 

- 

34 

21 

12 

JS 

SB 

M 

" 

M 

Tadlb  158. — BulU-r:  IiitrrnaUonal  trade,  calendm  tti 


(UutWrtncludn  alibi 


KX  PORTS. 
|OQOoinltl*d.] 


.Viwlria-Itiineiiry,.. 

lliil'.'iuin 

iJrasli 

.Iritljli  Soiilli.\Irl«> 


IMI'OUTS. 

o 

'■a 

'1 

-iii. 

Oth«a.unlri».... 
Total 

-iiiliii 

l,Wi 

e7V,<l>T 

W1,BM 

Statistics  of  Farm  AnimaJs  and  Their  Products.  523 

BUTTER  AND  EGGS— Continued. 

Table  1:^9.— Butler:  Avfragc  prverfceivedby/anner$onfinlo/eaehmonth,  bj/Nlala,  1915. 


nutUr,  c«nts  [H 


I    I 


Statistics  of  Farm  Animals  tmd  Their  Products. 


526 


BUTTER  AND  EGGS-^Gontmued. 


Table  l6l.^BuUer:  Receipts  at  seven  leading  markets  in  the  Uniled  StaXss,  iS91-191S. 

[From  Board  of  Trade,  Chamber  of  ComnMroe,  and  Itedunts'  Excliange  npocti.) 

[000  omitted.] 


Year. 


Averages: 
1891-1895 
1896-1900 
1901-1905 
1906-1910 

1901 

1908 

1903 

1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1916 

1915 

January 

Febnuury 

March 

Ajprll 

liay 

June 

July 

August 

September... 

October 

Korember.... 
I>eoember 


Boston. 


Pounds. 
40,955 
50,790 
67,716 
66,612 


57,500 
54,574 
54,347 
55,435 
66,726 

65,152 
63,589 
69,843 
65,064 
60,421 

63,874 
72,109 
70,737 
73,028 
82,396 


3,364 
3,069 
4,311 
5,674 
7,7W 
16,268 

14,474 
10,150 
7,883 
4,274 
2,043 
2,178 


Chicago. 


Poundt, 
145,225 
232.289 
245,203 
286,518 


253,800 
219,233 
232.082 
249,084 
271,915 

248,648 
268,715 
816,605 
284,547 
318,966 

334,882 
286,218 
277,651 
307,809 
341,202 


19,960 
18,516 
22.208 
21,248 
30,208 
47,765 

43,312 
38,661 
32,900 
25,669 
21,886 
18,726 


Mfl. 
waukee. 


Ptmndi, 
8,906 
5,006 
7,164 
8,001 


6,500 
7,290 
6,867 
7,903 
8,001 

8,200 
8,210 
8,706 
7,458 
7,319 

8,682 
7,007 
9,068 
0,496 
8,684 


8t.Loal8. 


771 
510 
407 
448 
876 
1,079 


717 
583 
534 


1,944 


PMtNtff. 
13,044 
14,588 
14,665 
17,008 

13,477 
14,573 
14,060 
15,727 
16,566 

13,198 
18,468 
.18,614 
21,060 
83,163 

80|Sl 
34,726 
34,614 
31,079 


cisoo. 


1,878 
1,773 
3,006 
1,309 

3,181 

3,188 
1,913 
1,660 
1,684 
1,314 
11,384 


PimndM. 
16,340 
14,476 
16,096 
13,561 

14,973 
14,801 
13,570 
14,386 
17,450 

9,383 
16,736 
13,588 
14,440 
13,983 

17,606 
38,173 
83,133 
88,431 


Total6 
citief. 


1,504 
1,564 
3,676 
3,906 
3,156 
3,776 

3,809 
3,691 
3,084 
1,981 
1,7» 


PtmndM. 
319,360 
317,334 
339,703 
»l,616 

346,348 
810,471 


Cincin- 
nati. 


348,515 
379,747 

344,489 
866,701 
437,478 
393,604 
483,811 


414,088 

406,304 

437,468 

> 481,660 


37,641 
36,441 
31,600 
31,706 
43,901 
70,066 

64,466 
64,083 
46,140 
34,013 
3^809 
I35»a66 


Poekesm, 
88 

167 
177 
169 


323 
131 
147 
156 

206 
187 
166 
150 
135 

168 
100 
103 
82 
130 


6 

12 

13 

9 

8 

13 

10 
13 
U 
U 
II 
16 


New 


Pstksset. 

i7y« 


3,010. 
8,133 

3,a«r 

8,019 
l,tt8 

%m 
3,m 

3,3ii 

1,M 

8,111 
3,17i 
3.309 
3,367 

3^«I6 
3,«6 
3^017 
3,SIS 
3,784 


196 
106 
181 

no 


an 


PnUmtanrya 
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Table  162. — Eggs:  Receipts  at  seven  leading  markets  in  the  United  States^  1891-1915. 
[From  Board  of  Trade,  (liamber  of  Commerce,  and  MercliaatB'  £zidimg»  nporti.] 


Year. 


Averages: 
1891-1895. 
1896-1000. 
1901-1905. 
1906-1910. 


1901. 
19<«. 
1903. 
1904. 
1905. 

1900. 
1907. 
1908. 
1909. 
1910. 

1911. 
1912. 
1913. 
1914. 
1915. 


1915. 

January 

Fobruarj' 

March 

AprU 

May 

Jimo 


July 

August 

September. 

October 

November . 
December. 


Boston. 


0mm. 
722,363 
912, S07 
1,155,340 
1,517,905 


1,040,555 
1,053,165 
1,161,777 
1,122,819 
1,395,385 

1,709,631 
1,594,576 
1,436,786 
1,417,397 
1,431,686 

1,441,748 
1,5S0,106 
1,&SJ,309 
1.531,329 
1,706,185 


Chicago. 


Cases. 
1,879,065 
2,196,631 
2,990,675 
4,467,040 


43,955 
76,711 
221,044 
280,951 
336,312 
228,654 

160,596 
110,306 
97,719 
70,639 
00, 437 
63,861 


2,783,709 
2,65'J,340 
3,279,248 
3,113,858 
3,117,221 

3,583,878 
4,780,356 
4,560,014 
4,557,006 
4,844,045 

4,707,335 
4,556,043 
4,5D3,S00 
4,0S3,103 
4,806,246 


140,771 
15J,515 

3.SD,or.3 

820,138 
887,313 
780,765 

574,813 
342,719 
302,780 
24n, 743 
mi,  238 
115,368 


Cincin- 
natL 


Oases. 

288,548 

362,262 

418,842 

609,017 


Mflwao- 
kee. 


493,218 
464,790 
338,327 
377.263 
420,604 

484,208 
588,636 
441,072 
610,652 
611,519 

605,131 
668,942 
604,954 
401,783 
806,834 


15,098 

39,134 

152,789 

131,910 

121,026 

87,649 

67,526 
32,925 
33,401 
26, 187 
44, 407 
54,024 


Oases. 
90,943 
113,327 
139,718 
180,362 


128,179 
114,732 
120,278 
106,409 
159,990 

187,561 
176,826 
207,558 
160,418 
169,448 

175,270 
136,621 
187,931 
221,345 
190,621 


New 

York. 


Oases. 
2,113,M« 
2,664,074 
3,057,298 
4,046,360 


2,909,104 
2,743,042 
2,040,091 
3,215,924 
3,477,838 

3,981,013 
4,262,163 
3,703,990 
3,903,867 
4,380,777 

5,021,757 
4,723,658 
4,666,117 
4,762,174 
4,682,218 


St.Loilll^ 


SanFraii- 

CiMO. 


Oues, 

657,820 
852,457 
1,000,985 
1,804,719 


2,600 
4,081 
19,527 
33,202 
68,733 
21,508 

16,034 

13,927 

12,366 

6,770 

6,605 

4,269 


175,787 
218,320 
680,470 
789,402 
674,571 
629,168 

417,542 
328,004 
277,863 
229,386 
176,721 
185,870 


l,€e2,6M 
825,090 
050,648 

1,216,124 
080,257 

1,023,125 
1,288,077 
1,439,868 
1.395,987 
1,875,638 

1,786,915 
1,891,611 
1,807,002 
1,470,716 
1,446,607 


Oues. 

166,060 

104,087 

804,033 

834,766 


46,213 
05,088 
230,317 
243,105 
238,066 
130,647 

120,128 
80,863 
70,101 
82,276 
53,760 

>88,0SS 


277,600 
285,058 
835,228 
310,637 
807,248 

137,074 
870,480 
847,430 
840,185 


587,115 
63R,0-.D 
574,222 
610,606 
620,571 


40,041 
51,777 
87,313 
85,410 
78,585 
01,166 

68,778 
54,120 


27,222 
21,137 
»,760 


Total 


Cuts. 

5,8U,SM 

7,206,6tf 

9,0t7,ill 

12,3flO,SSI 


&655,(m 
8,14S,;» 
0,146,Sn 
0,533,(M 
0,8S6,» 

11,106,ai 
l3,OiO,NI 
12,14},n4 
12,295,411 
13,U1,SU 

14,276,271 
13,698,«1 
13, 604,36 
13,1»,(NS 
il4,387,UI 


644,M 
1,680,0 
2;3J0^» 
2|8»4,« 
1,1 


1,433,411 
08Z,aM 
836,778 
688,29 
408,171 

1491.101 


»  Preliminary. 
Table  1G3. — Eggs:  Wholesale  price  per  dozen,  1900-1915. 


Date. 


m. 


'X) 

•J<). 


■>I 
01 
Jl 

Ol, 


Chicago. 


I  Fresh. 


I>o\v. 


iriKh. 


Cents. 

Cents. 

10 

20 

10 

2S 

13i 

32§ 

10 

30 

11 

34i 

12 

.16 

11 

36 

13 

30 

14 

33 

17J 

36} 

15 

3.K 

12 

32 

17 

40 

16 

37 

17 

36 

Cincinnati. 


Low. 


Cents. 

9 

9 

13 

12 

14} 

14 

13 

13} 

13 

17 

17 
12} 
17 
15} 
1  10} 


St.  Louis. 


High. 


Cents. 
22 
27 
32 
28 
32 

30 
29 
29 
36 
37 

40 
39 
40 
42 
38} 


Avorafio  best 
fresh. 


I^w. 


Cents. 
8 
6 

11 
13 

10} 

11} 
12 
12} 
16 

14} 
11 

14} 

12 

14 


nigh. 


Cents. 
23 
25 
32 
28} 
29 

34 

26 

25} 

29 

40 

35 
20 
30 
35 
36 


NswTort. 


"-*»*— <1rsts. 


Statistics  of  Farm  Animals  and  Their  Products. 

BUTTER  AND  EGGS— Contiuuod. 

Table  Ili3.—Egg»:   WlioUiole  prire  per  dozen,  1900-1915— Contian^. 


Chicago. 

...Loul. 

Mllw.uk«. 

NBWYotlL 

Data. 

Fresh, 

Cinotonati. 

*"Sffi.'- 

^h. 

^Mh. 

Low. 

High. 

Lot. 

High, 

Low. 

High,  j    Low. 

High. 

Low. 

Bitb. 

Cent*. 
17 

a 

1 

'i 
i 

OM.. 

1 

40i 
X 

m 

IS) 

30 

34i 

anil, 

f 

IT! 
151 

1 

181 

^» 
21 

IS' 

30 

il' 

IS! 
an 

1 

181 

h 

30 

CtBi.. 

1 

IS* 

i 

caut. 

f^,^^^' 

s 

Year 

18 

38 

,0 

mi 

m 

37) 

isi 

34 

18 

" 

CHEESE. 

Tahi.k  1G4, — ''htese:  InlcmiUioiial  trade, 

ia  huludu  all  cbeew  miuleriom  milk;  "cottuge  rhecos," 
p.  <17.1 


*  I9IJ-19I4. 
bineludcd,    S»"aananlDi 


<'ountry. 

'•■■      ~    ,Jt,, 

■  ■oimti7. 

,.., 

tpnilm.). 

'II 

Fanndi.  1  Foandi.    ' 
14,030  1 1 

72:™iii"""es;i69 

Pmni: 

fie;  435 
3  008 
B;932 

11 

13;  903 

Ptutit. 

Svi-luoriand 

I'nlteJ  SUMS 

OthsrcsunUiu.... 

Total 

SSL!,,*:::::: 

537,  9OT 

575.720 

Yearbook  of  the  Department  of  Agriadtmv. 

CHICKENS. 


statistics  of  Farm  Animals  and  Their  JFYoducte.  fi2 

SHEEP  AND  WOOL. 

BLB  166.— >S^p.-  Number  and  valiu  on  farmt  in  the  TMiUdSUUa,  18e7-lS16. 


.—Figures  In  Imllci  ara  census  rctunis:  flguns  In  r 

Eslimalas  o[  numbers  are  oblalued  by  •pplring  . 

ilMied  Dumbers  oT  the  piending  year,  except  that 


lumbers  as  of  Apr.  1 


are  eetlinate*  of  th*  DaiwrtiMnt  of  Agrk 
'*'-*  Hrosntagca  of  Incnue  «  dacnaa*  M 

law  la  used  larappljhic  pvwotHB 

It  should  also  be  atMcmd  tbat  the  ubmii  of  IHO 

■Cly  comparable  wltlk  ftr    —  --.._..... 


'  Est  Ims' rs  nf  numbers  revised  ba«d  m  cams  data. 
—Shi-fp:  Xumlur  ami  tatue  on/armi  Jan.  1,  1915  and  19ie,  by  Stattt. 


,,.,.. 

Numhi-r  (IhousMids) 

A»"^ejP^I™P"l««A 

Of*lllKll)J«Il.l- 

■.,. 

.«i 

IBIB 

WIS 

IBU 

lOU 

30 
MS 

"J 

730 
7W 

■s 

1 

H-BO 

S.SO 

S.SO 

!:£ 

fl.40 
B.«0 
S.10 

E.M 
4.(0 

Is 

"is 

s-in 

S.SO 
5.7D 

ti 

1.10 

S.30 
f.SD 

IS 

IS 

iS 

•778 

1 

's 

US 

■1 

30 

'S 

''Zy\v::^:::^::.\^::.^. 

Oi 

iss 

530 
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SHEEP  AND  WOOI.--Continued. 
Tablk  167. — Sheep:  Number  and  value  on  fonns  Jan.  1, 1915  and  1916,  by  States — Con. 


State. 


Mirhi.u'an 

WIsfonsin 

Miimi'sotu 

Fow'ji 

ML«soiiri 

North  Dakota 

South  Dakota 

Nohraska 

Kansiis 

Keutuoky 

Tennessee 

Alabama 

MIsslssii)pi 

r^ouisiana 

Texas 

Ol^lahoma 

Arkansas 

Montana 

Wvomins; 

Coiora'lo 

Xyw  ^loxi(!0 

Arizona 

Utah 

Nevada 

Idaho 

WiLsiiinglon 

Oretion 

California 

United  Stat  OS 


Niiml)er  ^thousands) 
Jan.  1— 


1910 


1,931 

6('.4 

5:{H 

1,274 

I,J16 

2.'.0 
W)4 
374 
341 
1,1  ")5 

Tiiil 
119 
2()S 
W) 
2, 150 

124 
3.  on 
4,33H 
1 .  K-i*) 

3, 4  to 
1 .  S4y 

2,0sy 
1,532 

3, 102 

2,.')»i3 
2. 4.")0 

4'.M»?2 


1915 


2,(i3:j 

7S1 

5<'4 

1, 249 

1,490 

2.50 

374 

31fi 

1.229 

(•74 
119 
21)8 
ISO 
2,114 

70 

130 

4,379 

4.427 

r.7r>i 

3.310 
l,7iil 
2,IHUS 

i.r»32 

3,041 

2, 5<wi 
2,500 

49, 95(1 


Average  price  per  head. 
Jan. 1 — 


191  <> 


5.70 
5.30 

4.  HO 
0.W 
5.80 

5.10 
5.20 
5.40 
5.fK) 
4.90 

4.10 
2.00 
2.50 
2.30 
3.70 

5.00 
2.90 
5.10 
5.fiO 
5.20 

4.30 
4.70 
5.40 
5.80 

5.  CO 
5.  .30 
5.20 
5.00 


5.  i: 


1915 


Farm  value  (thoasaiids 
of  dollars)  Jan.  1— 


5.00 
5.00 
4.60 

s:m 

5.00 

4.50 
4.50 
4.80 
4.90 
4.20 

3.70 
2.30 
2.20 
2.20 
3.20 

4.20 
2.00 
4.40 
4.70 
4.40 

3.50 
4.00 
4.50 
4.90 

4.70 
4.80 
4.50 
4.50 


4.50 


1916 


11,007 
3,519 
2,573 
8,026 
8,213 

1,275 
3,141 
2,020 
.1,910 
5,660 


2,710 
309 
520 
426 

7,977 

475 

360 

»,099 

24,293 

9,563 

14,793 

8,690 

11,281 

8,886 

17,371 

3,010 

13,328 

12,250 


J 


254,348 


1915 


10,lfi5 
3.90$ 
2,SM 
6,9M 
7,450 

1.1K 
2,»l 

],7» 
1,548 
5,10 

2,4M 
274 
40 


G.7B6 
311 


i9,aM 

20,97 
7,704 


11, 
7,014 
9.308 
7,fi07 

i4,sn 

3,811 
1I,5U 

11, "" 


224,  Cfl 


Table  108. — Sheep:  Imports,  exports,  and  prices ^  1893-1915. 


Year  ending  June  30  -  - 


Imports. 


Niiniher.       \'n!Tio. 


_  _   _i 

1?<93 '  4.'.9.  IM 

1S9I 2IL\.'0S 

1S9."» 2'.M.1(.1 

isOf) 322.  r,92 

l'<97 40.-..u'i3 


I 


S1,0.S2, 

7^. 

0S2. 

S.->3. 

1,019. 


977  j 
IM  ' 
oi.s  I 
r^30  1 


i'.xio . 

'.H)l  . 

11)1  |;l 


3(r2. 

31.-). 

OSI. 

3:n. 
2fWi. 


314 
911 
792 

ISS 
9.'3 


1. 
1. 
1. 
1. 


200. 
305. 
2:»i. 
9.50. 


322 
OSl 
020 
277 
710 


I 


.\veraKe 

ImiJort 

price. 


i$3.66 
3.25 
2.34 
2.W> 
2.51 

2.82 
3.47 

3.5S 
3.73 
3.5S 


«<0.». 


1MH>. 
910. 
911. 

912. 

l91" 

.91. 
ml ;; 


.1 


Number. 


3(11.  «i23 

1 .  a30. 934 

3.14 

176.961 

ZVs.OlH 

Si:..  2S9 

3.42 

301.313 

lsti.911i 

7<M.721 

3.77 

26.S3a') 

210.  7 17 

1,020.3.-9 

1.24 

142.600 

224,79.S 

1. 120.  125 

4.98 

135.344 

22J.7(V, 

l,(K2.00tl 

t.82 

101,000 

1(L\  lUVJ 

r>«^.oio 

4.90 

67.656 

120. 1.-2 

two.  S79 

5.  h2 

44.517 

-»3. 45") 

377, 02?i 

7.06 

121,491 

23.  hSfk 

l*w,  2.)/ 

6.67 

157,263 

i:>,42« 

90.021 

5.  S3 

187.132 

223.  719 

5.32,  KM 

2.38 

152.600 

1.->3,317 

533,967 

3.48 

47,213 

37.260 
132.370 
405, 748 
491.565 
244, 120 

199,600 
143. 286 
125. 772 
297.925 
.'WK.720 


Exports. 


Value. 

Avcrafse 
export 
pnce. 

3126,394 

832,763 

2,630,686 

3,076.884 

1,531,645 

83.31 
6.20 
6.48 
6.26 
6.27 

1,213,886 

853,555 

733,477 

1.933.000 

1,940,060 

6. 08 
5.96 
5.81 
6.49 
5.41 

1,067,860 

1.954.604 

1.687,321 

804.090 

750,242 

6.08 
6.49 
6.81 
5.64 
5.51 

589,285 
365.155 
209,000 
636,873 

5.81 
5.40 
4.68 
5.M 

686.965 
605,735 
534,548 
188,878 

8.98 
8.81 
8.88 
8.88 

532 
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SUEEP  AND  WOOL— Continued. 
Tablk  no.— Wool:  Product,  by  States,  WIS  J 


state  and  year. 


Maiuo 

Now  Hampshire — 

Vermont 

Massuchiisetts 

Rhode  Island 

Connecticut 

New  York 

New  Jersey 

Pennsylvania 

Delaware 

Maryland 

Virpiniti 

West  Virginia 

North  Carolina 

South  Carolina 

Cieorda 

Florida 

Ohio 

Indiana 

Illinois 

Micliigan 

Wisconsin 

Minnesota 

Iowa 

Missouri 

North  Dakota 

South  Uakotu 

Nebraska 

Kansas 

Kentucky 

Tennessee 

Alabama 

Mississippi 

Iy4>uisi;UH 

Texas 

Oklahoma 

Arkansas 

Montana 

Wyoming; 

('olorado 

New  Mexico 

Arizoiux 

rtah 

Neva<la 

Idaho 

WashiuKlon 

OroL'ou 

California 

United  States 


Niixnb«r  of 
fleeces. 


Average  j      Wool 

weight  of    product. 

fleece.  xaw. 


148,000 

81,000 

83,000 

20,000 

5,000 

15,000 
635,000 

17,000 

660,000 

6,000 

127,000 
439,000 
681,000 
145,000 
29,000 

200,000 
107,000 
2,110.000 
725,000 
530,000 

1,170,000 
550,000 
420,000 
?20,000 

1,050,000 

225,000 
500,000 
240,000 
205,000 
?25,000 

435,000 
106,000 
155,000 
145,000 
600,000 

70,000 

90,000 

3,725,000 

3,630,000 

1,250,000 

3.325,000 
050,000 

1,N00,000 
763,000 

1,985,000 

460.000 

1,950,000 

1,900,000 


1, 


36,698,000 


Pounds. 
6.3 
6.8 
7.1 
6.4 
5.0 

6.6 
6.5 
6.6 
6.2 
6.7 

5.9 
4.7 
6.0 
8.9 
4.0 

2.6 
8.1 
6.8 
6.8 
7.5 

0.0 
7.2 
7.0 
7.5 
6.7 

7.2 
7.0 
7.4 
7.1 
4.0 

4.4 

3.8 
8.4 
8.7 
5.8 

7.0 
4.6 
7.7 
8.0 
6.0 

5.6 
6.8 
7.4 
7.7 

7.0 
8.8 
8.0 
6.1 


6.78 


Pwni9. 
932,000 
195,000 
689,000 
12fI,O00 
25,000 

82.000 
3,478,000 

96,000 
4,ORO,O0l 

28,000 

749,000 

2,063,000 

8,403,000 

666,000 

116,000 

630,000 

832,000 

14,350,000 

4,920,000 

3,975,000 

8,O73,00J 
3,960,000 
2,940,000 
5,400,000 
7,085,000 

1,(DO,000 
8,600,000 
1,776,000 
1,456.000 
3,652,000 

1,914,000 
408,000 
627,000 
636,000 

9,280,000 

490,000 

406,000 

28,682,000 

29,040,009 

7,500,000 

18.630,000 
6,986.000 

18,320,000 
5,800,000 

15,286,000 

3,818,000 

15,600,000 

11,690,000 


•288, 777,000 


'ctijn.w.   ^f  TT„i«/v,' '  «*e.    )ep:u'* men'  '*' Agriculture. 


>  Includes  pulled  wooL 


Statiatics  of  Farm  Anitruds  and  Their  Prodveta. 

SHEEP  AND  WOOL-Contmned. 

Table  171.— irool:  WhoUaaU  price  per  pointdW'BtMtoa,  lS00-t915. 


S  II 


11         i 


>  QoMad  ■>  X,  wiAad,  fa  MBl 
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SHEEP  AND  WOOt.— Continued. 

Tahi.f.  \~2.—Wool:  Wbolaale  prUt  ptr  pound,  1900-1915. 


Bo^lon. 

St.Loula. 

Date. 

Luw. 

UI^. 

Low. 

Hi(3i. 

Low.   1  Ufjh. 

at 

Cm. 

rw 

cu 

K 

Jli 

33i 

301 

31 

w 

25* 

31J 

22 

» 

3S 

n 

zn 

31 

20 

321 

u 

31 

33 

28 

XovMnlitr 

Mj 

M 

a. 

34 

31 

iiini^tmnli  W  tlnw*ighth3  imivoshBd,  11U2-19H. 
■   llfjo/;  Iiitrmatiojuit  trvdf,  eatciidur  yran  1912-1014. 

Vi'af\\td.  imn'oshcd.scnuinl,  and  nulled  wool;  ^lipe,  BhMD's ' 
tukrii>;  ami  nlluihrr  animal  niiers  Included  In  Hidted  BUtn 
h;ivo  Ix'Oii  i^jnHlrlrml  as  not  within  Ihls  cluwiflcatkni:  Ion 
nsniih  hair  ou,  mill  wastf,  nolU,  and  tupa.    See  "Oenoralni 

KXl'OUTS. 


AlgHte I  Il.iai 

AfKenl  ino. ;  KH.IMI 

Aiiainuia nux.tim 

IH'U.-inm |  Jlii.ll«.7 

Hr<tl^llln■lla .'•.t.iksit 

llrilHi  StHUh  .Mrk-a  1S.'>.471 

rWU'. LT.3f« 

Frum*;::::!;;:!!;:  miodo 

Nethrrianda.V.."'!!  3l'.lai 


311, 173 

I  VlSkeV 

I  riiltedl 

I I  OtlitT  n 


■  year  hei^nnfni;  Mar.  1 


Sktllstlcs  of  Farm  AnimdU  and  Their  Products.  5. 

SHKKP  AND  wool,— ContiuiiBd. 

.73, —  Wool:   InUmalioiial  trade,  calendar  yturt  1S1J-19H — (Jonliiiued. 


,.,. 

[■114 
1  prelim.). 

.W,li.-« 
3LV.II71 

J:5? 

'51 SIS 

■"uNI 

Country. 

.... 

II 

(pilni,). 

11 

Pound.. 

rnlwUK-Wdoni".'; 
rnllftt  Klflles 

TolBl 

as 

J. 511, 511 

:.m.uo 

swixi:, 

Suir.hrr  imil  raliie  iinfari 


H  the  Untied  Stales.  1X67-1916. 


S*iirr.  t'iKiirc4  In  ll«llri  arf  (f^isiiK  returns:  flciiri?  in  rnman  are  c^timntes  dI  tliF  Department  at 
.ilKrii^iJtiire.  K.^iinmltH  of  iiiimbcrN  nra  al>talnF<l  liy  ii|>iilyiii|;  cstimat«l  rprcrntngrs  ol  liureose  or  d»- 
cre-^^  (u  iJie  ^inhLislced  numbers  of  the  fireenljng  year^  pMejtt  timt  a  revised  lja:4  l9  ij^^  for  ftpplyliig 


i,  Thich  related  Is 


I'rl,, 

Karm 

ViTZ 

S4.m 

V^M 

icnU 

l.-B,l 

?T,ni„w 

■•■j--; 

:'■/'";■;;;; 

'""' 

.'■.",; -ill; '"1 

s 

'H'. 

I'l'l'i'i''"' 

lis 

VM.I 

t:::-: 

an,. 
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SWINE— Continued. 
Table  175.— Swine:  Numher  and la/u* onfarrm  Jan.  1,  191B  and  1916,  69  S 


Statistics  of  Farm  Animals  and  Their  Products. 

SWINE— Continued. 
Tablk  170. — Hogs  {liir):  Wholesale  price  per  JOG  pounds,  1000-1915. 


1900. 
VM)\. 
l9iL'. 

1904. 


190."». 

I'HK.i. 
l!M)7. 
I'.-K. 
1901*. 


1910. 
I'.ai. 
IMIJ. 

\\n.\. 


1914. 


Pate. 


1915. 

JanTiary 

Kpltniarv.  . 
M:irrh..:... 

.\i»ril 

M:p- 

June 


July 

Aii;rii^l 

Sopip:nt)er, 
OctotH-r... 
No  vein  hop. 
De«  enri>er. 


Yttir . 


C'iniinnati. 


St.  Louis. 


Chicago. 


Pat -king,  fair 
logoikl.    ■ 


'.  MLxed  packers. 


\jO\\'.    ■  High.    :  Low.      High. 


S4. 

4 
4. 

4. 
3. 
4. 
4. 
5. 


4:. 
l.'i 
s."» 

i:> 

3d 

60 
:iO 
1,') 
\'^ 

~'i 

9.T 

75 
10 

;j5 

40 


'    S.-). 


s. 

G. 

<  • 

I  . 

s. 
11. 

8. 

9. 

li». 

9. 


85 
20 


■Jo 


35 
95 
40 
35 
80 

10 
•J5 
35 
(N) 
90 


6.  iW) 
«.70 
rt.  .V) 
7. 25 

7.  55 
7.45 

7. 35 
7.10 
7.  35 
7.  (KJ 
H.  35 
C.  2.5 


I . 

S. 
I . 
8. 

I. 


.35 
,15 
50 
()0 
95 


95 

00 
75 
45 
70 
70 
25 


0.25 


ro 


S4.40 
4.90 
5.^0 
4. 20 
4.J5 

4.  75 
5.10 
4.00 
4.20 

5.  75 

6.80 
5.80 
5.  75 
7. 20 
♦>.S0 


«5.75 
7.10 
8.20 
7.t>0 
6.30 

6. 35 
6.97 
22 
35 
65 


Mixed  and 
packers. 


I  Low.   j  High. 


$4.05 
4.85 
5.65 
3.90 
4.15 


4  ,  ^^ 

4 

8 


11.05 
8. 22 
9.25 
9.. 7) 

10.00 


$.■5.82} 
7.30 
8.20 
7.>0 
6:371 


Kansas  City. 


25 
95 
75 
00 


5.50 

6.60  . 
5.  55  j 
5.75 
6.95 
6.30 


6.15 

7.40 

6.30 

7.25 

6.;« 

7.05 

6.60 

7.85 

7.10 

7. 95 

7.05 

7.92i 

6. 15 

8.10 

5.90 

S.OO 

6.15 

8.45 

6. 25 

8. 95 

5.  .SO 

7.75 

5.80 

7.a5 

Low.   I  High. 


7.00 
6.30 
7.10 
6.i*0 
6.20 
6.(K) 


S4.40 
5.05 
6.10 
4.35 
4. 47  J 


6. 42i 

4.55 

7.10 

5. 20 

7. -22)1 

4.00 

7.50 

4.00 

8.70 

5.25 

11.15 

6.90- 

8.30 

,    5. 60 

9.40 

:     5.65 

9.  fi2i 

6.95 

10. 15 

■    6.65 

$5. 67  J 
7.12i 
8.17J 
7.60 
6. 07  J 

6.25 

6.87\ 

7.15" 

7.15 

8.50 

10.90 
8.05 
9.05 
9. 25 
9.75 


6.50 
6.  35 
6.50 
6.60 
7.20 
7.20 


I     1 


.5.80  ■    S.95     I    6.00 


90 
8.') 


7.80 
7.70 
8.25 
8.65 
7.50 
6.  75 

8.65 


Omahi 


7.40 
7.02\ 
7.05* 
7.65 


1-Ow. 


S4.15 
4.45 
5.25 
4.10 
4.20 


4. 
4. 

3. 
3. 


30 
85 
80 
97 


5.25 


7.26 

7.00 
7.02 
6.50 


6.00 
6.25 
6.35 
6.40 
7.00 
6.75 

5.90 
5.90 
6.00 
6.75 
6.00 
4.00 


4.00 


£ 


THE  FEDERAL  MEAT  INSPECTION. 

S()ni»»  oi  tho  ])riiKij.>al  facts  connected  with  the  Federal  meat  inspection  as  ad; 
L<t«i.'<Ll»y  th».*  Huioau  of  Animal  Industry  are  phown  in  the  following  tables. 
li_';rtr«-  <(ivf'r  the  aiiiiiial  XoXaU  for  the  fiscal  years  1907  to  1914,  inclusive,  the  foi 
))•  iiiLT  the  lir.-^t  yoar  of  operations  under  the  moat -inspection  law  now  in  force. 
(laia  Lrivcn  (•oin])ri.<o  th«»  number  of  establishments  at  which  inspection  is  conduc 
tlic  inimhor  of  animal.--  of  each  species  inspected  at  slaughter;  the  number  of 
<]M  r  i.»>^  cinnhiniivl.  both  wholly  and  in  part,  and  the  percentage  condemned  of  • 
s|»«  ( ies  an«l  of  all  aminal.<;  the  quantity  of  meat  products  prepared  or  processed  u 
Fi-'ltnil  .-!uptTvi.-ioM.  an«l  the  quantity  and  percentage  of  the  latter  condemned. 

i  iirtluT  dotailr?  of  the  Federal  meat  inspection  are  published  each  year  in  the  An 
R«  I'.rT  of  tho  Chief  of  the  Bureau  of  Animal  Industry'. 
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luiu 

;■; 

191.-. 

Table 

17K. 

ii'leiniutlion  of  animals  al  Atughier,  1907  to  1915. 


I 


The  jiriiieipul  ili-nin  iti  rhc  uliovi'  taliln,  in  thu  onlcr  .>(  majinitude,  are:  Cured  pork, 
lanl,  lard  subntitiik!,  rauK^rr-,  ami  oli'o  |im<lu(i».  Th»  lint  incltidoa  a  laige  number  of 
lesH  inipoTtnnt  itoiDH. 

It  iiliDiildbo  uiidnnttond  that. th<>a1}ovcpro<lnct8 are  cntirt^ly  aeparate  and  additional 
til  thnoan'owiiiLNpnctioi]  at  tinio  of  nlaiightur.  They  urc,  infai^t,  rcint)pcctions  of  mch 
portions  o[  tlie  (^rraj*"  iw  have  siibseqiiputly  undfiTi»one  Bcimp  prooniB  of  manufactun. 


Total  Value  of  Farm  Production,  and  RaiSmay  Tmmage.      539 


Table  ISO.— £Ktma(ad  ntJw  o/Jfam  proAtcU. 
[Butd  CD  prIocB  It  tb>  lum.] 


Table  181.— Tonno^  earned  on  rovIuMy*  m  (h«  Umttd  StiOxi,  19tt-I914.^ 


I  Compiled  rrom  reports  dI  the  InteratofCy 


IrelEbt  raoelved  b;  each  nOwi .  _  . . 
tlnty  small  lonnage  originating  oo  n 
linO.CNn  D  year). 
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IMPORTS  AND  EXPORTS  OF  AGRICULTURAL  PRODUCTS.^ 

(Compiled  from  reports  of  the  forci^  commerce  and  mivigatlon  of  the  United  States,  U.  S.  Department 

of  Commerce.] 

Table  182. — Agncnltvral  imports  of  the  United  States  during  the  S  years  ending 

June  JO,  1915. 


Article  imi>ortcd. 


.VNIMAL  MATTER. 

Animals,  live: 
Cattle— 

For    breeding    imrposcs, 

number 

O  tlier nam  l  )er . . ' 


Year  ending  June  30— 


1'J13 


1914 


Quantity. 


Total  cattle. 


.il(i 


IIorse:>— 
For    ]>ree<lin^    i>uri>iwWj 

numwtT 

Other numbt-r. . 

Total  hoHjt'S (in 

Shfej) — 
For    breeding    puri»otios, 

numi>er 

Otlicr number. . 

Total  sheep do — 

All  other,  including  fowls — 

Total  live  anil oaLs 

Beeswax inniiu  Is . . 

Daii  y  products: 

IJuMor do 

Chei*-;;' <i<>. . . . 

Cre.ini piUons. . 

Milk 


1,3SR 


•l-'I,04y 


Value. 


Quantity. 


Value. 


1916  (preliminary). 


Quantity. 


$234,489 
6, 40tJ,  179 


G,64U,U)S 


718,362 
150, UIG 


8CS,:it)8 


0,713  I    l,a".3,713 
4,2\io  I        472,102 


lO.(Xi*i       2.125,875 


$16,328,819 
2,307,899 


18,096,718 


4,4()r>  .     1,476,905 
2s,  013  i     1,128,124 


33.019      2,005,029 


3S.S 
l."),040 


1.-I.42S 


8,903 
SI, US 


yi),02i 


7'>Q  •;->7 


9,5.S5,791 


221,830 
1,883 


616,912 
16,492 


22:},  719  532,404 


2,877,900 


.:  24,712,111 


S2S,  7l«  253, 807       1 ,  412. 200 


476,304 


1,1 02,25;$ 

4'«,:i.s7,W41 

l,247,^^3 


304,090 
9. Is5, 1S4 
l,0tKS,109 

135,  ?24 


Total  dairy  product 


Eggs dozens . . 

Egg  volkij i)ouii< Is. . 

Feathers  and  downs,  crude: 

osirirh 

Other 


10,0l«,107 


7,842.022 

Cm,  784,313 

1,773,152 


1,753,461 

11,010,083 

1,549,549 

1,089,440 


.i  15,4113,143 


l,:{«i7,J24 

22\;x).3 


2(fc'Ks;i2 
30,892 

0, 252, 208 
l,9S'),()s4 


Fibers,  iininial:  ' 

Silk  - 

CiK'oons jioun-.ls. .'  1. 'iS.  342 

Kaw,  or  ius  n?eU»<i  ironi  ihe 

fix'doii pt)unds, .  2i>.<il'j.  472 

Waste <lo .'),  MKj,741 


.V5, 5s0 


0,014,l».>.i 
3,420,412 


1,08'.),  K^ 
504,019 

3,044,928 
920,735 


1,413 


.S2, 147,523     28,.V.»4,072 
2, 711,  Til  i5       .*),  U4'.»,  744 


1,118 

07,828,243 
3,1(K),0(>4 


638,167 


638,167 


1,849 
10,803 


Valoe. 


S17,518,17S 


17, 513,  in 


473,138 
504,212 


12,652 


153,317 


153,317 


3,828,237 

50,138,520 

2,077,384 


3,016,631 


51,405 

26,030,025 
4,970,264 


Tolili.ilk d......    :{2,lul.. ■,;..-,  j  M, 1*14,717  i  34.:)4:i.829  1100,930,025     31,052,674 


"\Vo(il.  and  hair  of  the  Ciint'I. 

g(i:tt.   al])aca,    and    like  . 

aiiiiTials  — 
Class  1, clothing.. p'liHids..!  ii7.2;is,7b'» 

Class  2,  coiuiiiiir <lo ,  10,>vs«i,  4U» 

Cla.vs  :5.  rapt  1 do 11 1,  l»i.s,i)«M 

ilair  of  the  An;:ora  goat, 

all)aca,  etc jMHinds. .  {-) 


Total  W(X>1 do 1  y;'» .  2i»;t .  2.V) 

Total   animal    nbers.  I 
pouiids 227,:m..sio 

J  _: — 1=.-  -  -  .     - 


15,422,020 

4,20«>.327 

l."i,  S1J(I,5<0 

(«) 


12,-.,0.S8.701 

1S,830,«»US 

I02,0u:i,313 

1,717,097 


30,081,759  222,017,420 


4,900,907 
17,029,011 

572,430 


:*.'.,  570,  .S2;i  !247,0lN,S<i0  |  53,190,767 


120, 40 1, 540   282, 194,  ri9S  -.154, 120, 792 


16,054,004 
65,709,763 

6,301,608 


308,063,420 


977,380 


533,967 


633,967 


8,354,560 


22,279,081 


9n,2G3 
0,370,048 
1,800,180 
3,656,787 


14,704,2i7 


438,760 


3,183,171 
310,452 


85,114 

80,631,785 
3,503,058 


83,130,667 


63,008,600 

8,736,156 

10,866,476 

1,633,430 


389,136,100 


06,343,668 


U},S73,135 


'Forest  products  come  within  the  .sco]>e  (if  the  I>e]>artmenl  of  Agriculture  and 
in  alphul)etic-.il  order  in  thcbo  tabli-s. 

»  Xnl  St:ltiwl. 
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Taiu.k  1S2. — Agricultural  imports  of  the  United  States  during  the  S  years  ending 

June  so'  1915 — Continued. 


Article  imported. 


ANIMAL  MATTER — Continued. 

Gelatin pounds. . 

(Jluo do 

iloney gallons. . 

PaoV-inpr-house  pro<liirts: 

Hl-.uMers.  othor  than  lish 

liloo*!,  drie^i 

Bo!M>s,cle;ined 

Bones,  hoofs,  und  horns 

Hristk'S— 
Crmlo,  luisorle*!. -pounds. . 
Sorted.  hunc'he<l,  or  pre- 
pared  pounds. . 

Folal  bristles,  .pounds. . 


Year  ending  June  30— 


1913 


1914 


1915  (preliminary). 


Quantity.        Value,        Quantity.        Value 


1,170,082 

0,.'>.V),197 

IK).  271 


$314,601       2,441,317 

727,  SoO     22,714,.S77 

6i<,717  75,079 


$738,731 

1,80."),  543 

3i>,CCo 


<itP  ISO 

(Hll 

ll.iir- 

Ji()r<e pounds. . 

OUnT  animal <\o 

Hi'l«>fiittinKS  and  other Klue 

^tock 


Hides  and  skins,  other  than 
fnr>: — 

H  II  f  fa  lo  hides,   dry 
pounds. 

("alf<Uins— 

I)rv tlo 

<;rren  or  pickled .  .do — 

CaiIh'hi<lo>  — 

I»rv do 

( I rocn  or  f)ickhHi .  .do — 

(ioaiskins  - 

Dry do 

•  I'rofti  or  pick  led.,  do 

Jf*ir-e  and  a^s  skins — 

l>ry do 

<In'»n  or  picklwl.  .do 

Kari.Mroo do 

Sh('if)-;kiii>^—  ^ 

hry do 

f  ;r»i"i  or  pickksl.  .do 

<  MhcT do 

'lOtil  liiiles  and  skins, 
I>unnd:: 

Me;»t  — 
Cun'd— 
Jiai'on  and  li  a  m  s  ,  ' 

I)ounds 

Me:>  1    prejiared   or 

j>rt'>-orv('<l 

S  a  11  sa  i:«? ,  i-  o  lo},'n  a,  ■ 

poiinds 

Frrsl:  - 
|{r«'f  and  vf-  il.  .pounds.. 

Mutto!i  an<l  lain'>.d<.) 

PorK do 

OfhtT.   inoludinij   meat 
extracts 


96,237 
80,145  I 
40,<;i2  i 
885, S93 


19,  l.)l 
3, 559, 4X>\ 


I  12,583  28,359 

I    3,491,980       3,4aS.79(i 


3 ,  57K,  5M       3, 504, 563       3, 437, 155 


52,336 

391, S16 

5,023 

1,0()1.46() 


2.),  495 
3,170,974 


Quantity 


2,714,229 
8,705,147 


45,460 
4,016,594 


Value. 


$816,521 
824,136 


011,473 


5,147,923 
11,348,597 


865,44:{ 
139, 120 

2,223,344 
1,099,730 

1.767,382 


3,738,836 
10,507,0.sO 


ir,,  234, 751 

39.974.3^3 
54,584,752 

82,595.225 
185,447. 1H5 

70,.')(i2.896 
25,("»87,409 

10.978.605 
8.447.«M)9 
1,097,038 

31.1.32.0:^7 

40.  r.Vi.  6^2 

4.snl.8;w 


5?2.  lOi'..  r,90 


2,790,009 

1.5.0i»2.017 
11,202,956 

18.670,672 
27,628,292 

21.099,415 
3,<W1,002 

2,234,581 
941.371 
719, 188 

6.429.936 

5,lMM.0n8 

921,727 


117.386.174 


(=) 


?J.S,  4(19 

n 
(-) 


Total  moat. 


Olw.vio.irin pounds..     9.511, 134 

RenTK'i  ■ ' 

Sausa.:.'t>  ca'^iiiL's pounds..!    4.5<»!),944 


Total    pickimr  -  house  j 
pro^lucts '. 


14,492,943 

27.767.882 
54,«i35,708 

71.485,().>0 
208,477,838 

6:i,.374,a54 
21,3S5,374 

7.619,025 
4.r,45,213 
1,328,668 

29.338,146 
40.7;i8,679 
15,780.90<i 


561,070,686 


3,196,4(59       4,062,060 


1.028,595 
122,733 

1,663,448 
1.0,>1,698 

2,158,514 


3,073,717 

11,582,807 
11,799,146 

18,083,314 
34,098,628 

19,037,307 
3,153,956 

1,619,178 
514,833 
898,0x7 

0,16.-).  947 
6,427,270 
3,835,591 


120,289,781 


(=) 
157,871 

(=) 
(■) 
(=) 

1,268,957 


1,426.828 


2,008,960 


730,326 

180, 137, 183 

12,710.905 

4,024,?J9 


383,600 

1,676,360 

186,  S24 


3,541,903 
8,148,570 


12,422,803 

15,678,046 
30,288,655 

93,001,127 
241,340,290 

50,713,062 
15,834,101 

5,425,173 

3,800,451 

760,125 

20,986,018 
37,833,520 
10,225,362 


3,336 
3,609,748 


3,613,084 


711,380 


1,500,666 
744,187 

1,510,608 


2,325,243 

4,166,617 
6,552,167 

21,424,552 
39,753,213 

13,925,565 
2,263,084 

1,253,001 
300,682 
427,127 

3,063,438 
6,021,432 
1,701,095 


538,317,733 


7,5^,446 


200,484 


15,423,011  184,400,750 


1,114,730 
540,801 

1,075,840 


15,528,855 
10,250,514 


I  20. 402, 144 


104, 177, 106 


1,161,090 

1,103,268 

53,660 

16,942,661 
1,474,422 
2,011,065 

2,561,006 


25,308,072 


9r)7, 000 

129.557 

2.476.082 


5,243,553 


450,080 

120,720 

2,055,057 


2,424,000 
""(i)"" 


200,545 
'2,'044,'56i 


133,088.110 


154.000,380 


Total  animal  matter. 


283,706,680    1368,730,184 


>  K.xcept  sheepskins  with  the  wool  on. 


*  Not  stated. 
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Table  182. — Agricultural  imports  of  the  United  State*  during  the  S  year*  ending 

June  30,  1915 — Continued. 


Article  imported. 


VEGKTABLE  MATTER. 

Arpols,  or  wine  loos.  .i>oiinds. 
Broadstiiirs.     {Sic  (iniin  and 

grain  products.) 
Broom  com lonjj  tons. 

Cocoa  and  chocolate: 
Cocoa- 
Crude,    and    loaves    and 

shells  of i>ounds . . 

Chocolate do 

Total  cocoa  and  choc.)- 
late i>ounds.. 

CoiTee do 

Coffee  substitutes: 
Chicory  root— 
Itaw,  uufrround .  .pounds, . 
Roasted,  ground,  or  olher- 
wise    prepared, 
potmds 


Total      cliicory      root. 
X)oimd.s , 


Other pounds. . 

Total  colTeo  substitutes, 
pounds 


Curry  and  curry  i>owder. 


^'ear  ending  June  30 — 


1913 


Quantity.        Value.        Quantity. 

'_i I L 


1914 


1915  (preliminary). 


2t),479,ll«» 


1S7 


?i2,r)21,«W2 


14,720 


29,793,011 


1,272 


Value. 


Quantity. 


$3,228,674     28,624,554 


141,730 


110,tti9,172 
3,470,680 


17,389,04? 
7S7,fJ78 


143,009,852     1K,17(),720   179,361,091     21,/j03,g83 


170,267,646 
3,(MV>,44.'i 


20,797,790 
706,193 


s»i;{,  130, 7r)7   118, 9»»;J, 209   l. OOl, 528.317  llO, 725, 392 


2,205,813 


519, 179 


:«,091 


21, 182 


2,724,992 


54,273 


0) 


2,292,430 


2,292,430 


14(>,897 


2,871,889 


22,831 


77,104 


188,446 


2,480,876 


0) 


47,882 


47,882 


21,408 


69,380 


11,199 


Fibers,  vegolablo: 

Cot  ton pounds. . 

Flax long  tons. , 

Hemp do 

I.stle.  or 'I'ampico  fibor.do 

•lute  and  jute  buius. .  .do 

Kapw do 

Manila do 

New  Zealand  flax do 

Sisal  grass do 

Other do... 


121,852.010 

22.987,318 

123,340.890 

12,421 

3,950,020 

9.885 

7.fMi3 

l,48-t,116 

8,822 

9,573 

923, 104 

10, «« 

12.5,389 

9,2Sn,5a'> 

100,0.33 

2,812 

809.001 

1,827 

73,82.3 

12,029,093 

49.688 

7,S27 

917,  IW^ 

6,171 

153,809 

17.803,M9 

215, 547 

13,091 

1.281,17.') 

9.799 

Total  vopetablo  lil)ers. 
Flowers,  natural 


72.00.5,977 


11,861 


19,4-)0,588 

2,870,274 

1,. 564, 483 

l,a36,431 

11,174,028 

441,100 

9,779,530 

716,053 

25,860.720 

906,440 


73,800,583 


13.376 


24,540 


Forest  product's: 

<  'han-oal 

Cinchona  1  lark pounds. 

Cork  woo<l  or  cork  bark 


3,55:1,239 


a->.028  I 

.V)7,41K)  \    3,048,868 
3,152,070  : 


60,634 
464,412 
3,851,704  I 


120 


102,306,634 
2,427,561 


104,734,105 


1,118,600,524 


ValUA. 


I,0»I,3N-) 


15,912 


22,893,241 
684,015 


23,478,156 


106,765,044 


185.204.570 
4,694 
5,310 
12,300 
83,140 
3,860 
61,081 
2,044 
■185,764 
7,086 


0|  irT^i  vVif 


L>vowo(xls,  and  extracts  of  - 
"Dvo  woods — 
Lo;;wood lonji  tons. . ' 

Other do | 

I 

I 

Total  dyowoods  .do ' 

Extracts   and   de<-octionM 
of iMjunds. 

Total    dyow()o<l.s,    and 
oxinvctsof 


I 


I 


37.027 
3,973  I 


41.000 


170,910  : 
5.'»,S13  i 

532, 759 


30.062 
7,fi63 


37, 725 


378,064 
108,928 


65,050 
13,361 


486,992 


68,420 


I 


9.  tSl,275|        305,149       8,810,040  306,934       6,101,232 


897, 908  . 


Ouayulo  plant iwunds.. 

Oums  — 
Camphor — 

Crude do 

Refined do 

Chicle do.... 


r03,026 


21M,3:i5 


14. 7*25  I, 


.3,709.2f'.t 

1,007.301 

.3,476,908 

029,715 

491,256 

102,  .5.57 

506,106 

182,700 

13, 758,  .592 

5, 282, 722 

8,040,891 

3,012,4.58 

3,720,307 
1, 170,686 
6, 4B0, 864 


1  Kot  stated. 


23,206,060 
1,875,701 
1,156,130 
1,216»466 
4,677,334 

767,  oOO 
0,200,703 

310.036 
20,672,347 

633,803 


63, 638,  on 


661,106 
3,768,806 


742,234 
107,123 


030,358 


202,676 


1,142,081 


1,008,361 

417,801 

3,483,810 
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Article  imported. 


Year  coding  June 


1013 


Quantity. 


Value. 


1014 


Quantity. 


Value. 


lOlftdKeUiiilnanr). 


Quantity. 


Value. 


VEOETABLB  MATTEB— COntd. 

Forest  products— Continued. 
O  urns— Continued. 
Copal,  kauri,  and  damar, 

pounds 

Gambler,  or  terra  japonica, 
pounds 


28,573,301 
17,064,096 


$2,510,610 
700,061 


32,603,413 
14,036,130 


18^364,670 
671,067 


37,460^646 
14,160,466 


India  rubber,  g  u  t  t  a 

percha,  etc. — 

Balata pounds. . 

Guayule  eum do — 

Gutta-joolatong,  or  East 

Indian  gum . .  pounds. . 

Gutta-percha do 

India  rubber do — 


1,318,508 
10,218,101 

45,345,3% 

480,853 

113,3St,360 


766,772 
4,345.068 

2,174,441 

167,313 

00,170,316 


1,633,024 
1,475,804 

3l,996,6n 

1,846,100 

131,005,743 


6^ 


136 
076 


1,166,408 

333,667 

71,110,861 


8,473,334 
6,111,810 

14,861,364 

1,619,814 

178,006,436 


Total    India   rubber, 
etc pounds..  1170,747,330 


07,623,090 


161,777,350 


74,000,083 


106, 131, 079 


Shellac pounds. 

Other 


21,012,015 


3,046,010 
3,360,706 


16,710,766 


l^. 


34,169,36) 


Total  gums 

Ivory,  vegetable. .  .pounds. . 

Naval  stores: 
Tar  and  pitch  (of  wood), 

oarrels 

Turpentine,  spirits  of,  gal- 
lons  


Total  naval  stores. 
Palm  leaf,  naturaL 


Tonnhig  materials: 
Mangrove  bark . .  long  tons 
>uebra< 


of. 


Quebraclio,    extract 

pounds 

Quebnuiho  wood..l.  tons.. 
Sumac,  ground . .  .pounds. . 
Other 


Total  tanning  mate- 
rials  


20,656,378 


112,702,825 
077,586 


66,840,(»1 


287 
56,855 


6,611 
10,667 


661 
66,066 


7,046 
88,818 


35,378 


17,314 


15, 187 

78,833,466 

102,760 

14,480,776 


Wood,  not  elsewhere  speci- 
fied— 
Brier  root  or  brierwood 
and  ivy  or  laurel  root. . . 
Clmir  cane  or  reed 


Cabinet  woods,  un- 
sawed — 

Cwiar Mfeet.. 

Muhogiiny do 

Other 


Total  cabinet  woods. 


I.OJJ3  and  round  timber, 
Mfeet 


Lumber — 

Boards,  deals,  planks, 
and  other  sawed 
lumljer M  feet.. 

Laths M.. 

Shingles M.. 

Other 


Total  lumber. 


10,002 
66,318 


140,876 


1,001,640 
713,119 
660,307 


336,136 

3,005,770 

1,300,136 

397,506 

300,066 


7, 


03,330,067 

78,986 

10,770,400 


4,330,604 


818,180 
630,893 


1,004,018 
4,88^686 
1,441,641 


7,876,814 


a^B 


1,606,8U 


8|,IiQ^iM 


17, 
30^  6» 


148,08 


8B^fO 

mim 


86,764 
14,0M 


196,801 

3,648,808 
000L8BO 
3118,788 
468, 8» 


4,866,011 


481,089 


;S 


hnr,4m 


7,1M,6M 


It 


8^088 
U^  166^  188 


18^878 
48^886 


iHi,Ma 


umm 


813^809 


961^884 

1,441,867 

1SL908 

38$789 

81^089,889 


86^887,188 


8,016,478 
1,681,1DI 


8I%988 
%M8 


$181 


vsn.m 


l,9^,8tt 
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Table  182. — AgncuHvral  imports  of  the  United  States  during  the  S  years  ending 

J  ant  30,  1915— Continued. 


Year  ending  June  30— 

Article  imported. 

1913 

1914 

1015  (preliminary)- 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

VEGETABLE  MATTER— COntd. 

Liquors,  alcoholic: 
Distilled  spirits— 

l^ramlv proof  galls. . 

Cordials,    li(iiieiirs,    etc., 
r.roof  calls 

610,358 

575,290 

974,776 

1,541,663 

378,623 

$1,647,277 

1,233,700 
999,921 

3,153,640 
339,619 

602,563 

615,675 
1,055,885 
1,571,870 

414,950 

$1,617,483 

1,063,267 

1,017,569 

3,186,627 

378,902 

400,203 

406,100 

742,439 

1,327,750 

411,236 

$1,036,662 

858,599 

717,131 

2,641,  H17 

317,413 

Gm proof  palls.. 

Whisk  V do 

Other do.... 

Total   dL^tiUed    spirits, 
Droof  calls 

4,0S0,710 

7,374,157 

4,160,843 

7,263,848 

3,289,737 

5,570,322 

Malt  li{iuors— 

Bottled gallons. . 

Unbottled do 

1,452,728 
6,245,922 

1,372,823 
1,917,442 

1,213,320 
5,963,913 

1,152,598 
1,814,431 

799,946 
2,551,158 

768,893 
818,505 

Total  malt  liquors  .do ... . 

7,698,650 

3,290,265 

7,177,233 

2,967,029 

3,351,104 

1,687,398 

Wines- 
Champagne     and     other 
sparkling. ..doz.  quarts. . 

280,828 

4,636,191 

270,002 

4,418,958 

114,630 

2,004,680 

Still  wines— 
Bottletl .  .<lozen  quarts . . 
Unbottled gallons. . 

678,131 
4,427,130 

2,724,471 
2,718,045 

728,303 
5,220,380 

2,940,277 
2,757,434 

627,067 
3,860,273 

2,273,916 
1,968,687 

Total  still  wines 

5,442,516 

5,607,711 

4,242,503 

* 

Total  wines 

10,078,707 

10,116,669 

6,247,183 

Total  alcoholic  linuors. 

20,743,129 

20,347,546 

13,404,903 

Malt,  barley.    (See  Grain  and 

grain  pro'ducts.) 
I^Ialt  extract  flui<l  and  solid... 

12,040 

16,566 

Malt  li(inors.    (Sec   Liquors, 

Nursery  stock: 
Plants,  trees,  shnibs,  and 
vines  - 
Fruit  ))lants,  tropical  and 
somitropical,  for  propa- 
iration  etc 

6,847 

1,823,307 
1,379,913 

0) 

2,092,139 
1,514,669 

0) 

IUiU>s,   bullx>us  roots  or 
corms,    cultivated     for 
their  flowers  or  foliage 
M 

288,646 

216,138 

255,700 

2,876,316 
1,373,350 

Other 

Total  nurserv  stock 

3,209,067 

3,606,808 

3,748,666 

.Nuts: 
Almonds  — 

Shelled poimds. . 

I'nshelled do 

Coconuts  unshelled 

13,078,771 
2,592,187 

3,137,104 

207,554 

1,781,377 

1,531,820 

493,768 
668,534 

281,460 
614,023 

312,397 
470,390 

2,206,261 

1,293,720 

081,407 

13,307,631 
6,730,774 

4,010,785 

638,604 

2,133,410 

2,395,013 

807,198 
1,075,907 

261,785 
834,078 

1,239.227 
660,010 

2,042,680 
2,206,801 
1,483,197 

12,206,561 
4,002,713 

3,100,428 

409,151 

1,603,617 

3,307,477 

432,098 
678,272 

275,026 
940,000 

333,080 
400,770 

2,822,764 

1,661,473 

884,850 

Coconut  meat,   broken,  or 
copra— 

Not  shredded,  desiccated, 
or  pn»par<'<l pounds. . 

Shredded,   desiccated,  or 

I>n'p:ired poun<ls.. 

Cream  and  Brazil,  .fushels.. 
Filbert-  - 

Shelle<l pounds. . 

rn^hoUed do 

Peanut^  ■ 

Shcll.^d do.... 

CrL-lu'lled do 

Walnut  ^    ■ 

Slielhd <lo 

I'u'^helled do 

Other 

34,267,811 

6,602,556 
11,933,445 

1,946,488 
8,480,818 

6,801,415 
12,281,580 

10,371,128 
16,291.313 

45,437,155 

10,297,654 
20,423,497 

1,643,607 
10,992,072 

27,077,158 
17,472,631 

8,028,020 
28,267,600 

00,646,827 

6,036,212 
16,272,681 

1,073,102 
11,717,870 

0,643,691 
14,640,062 

11,107,400 
22,388,348 

Total  nuts  

13,070,906 

19,888,601 

10,810,799 

Oil  cake pounds. . 

11,047,399 

141,137 

11,666,803 

120,078 

IT'.r.lr 


vnic  ifnr. .V\ 


'Not  stated. 
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Table  \^2.—Agriciiltiiral  imports  of  the   UniUd  States  during  the  S  yean  en^Sng 

June  SO,  1915 — Continued. 


Articlo  Imported. 


Year  ending  June  30— 


1913 


Quantity. 


VEGETABLE  MATTER — I'Ontd. 

Oils,  vegetable: 
Fixed  or  expressed— 

Cocoa  butter  or  buttcrine, 
pounds 

Coconut  oil pounds. . 

Cottonseed do 

Flaxseed  or  linseed, 
gallons 

Nut  '^ll.  or  oil  of  nuts, 
n.  e.  s.— 

Chinese  nut gallons. . 

Peanut do 

Olive  for  mechanical  pur- 
poses   gallons. . 

Olive,  salad do 

Palm  oil pounds. . 

Palm  kernel do 

Rapeseed gallons. . 

Soy  bean pounds. . 

Other 


Total  fixed  or  expressed. 

Volatile  or  essential- 
Lemon  pounds . . 

Other 


Total  volatile  or  essential 

Total  vegetable  oils 

Opium,  crude pounds. . 

Bice,  rice  meal,  etc.: 
Kice- 

Cleaned .pounds. . 

Unclcaned,  includhig  pad- 
dy  poimds. . 

Rice  flour,  rice  meal,  and 
broken  rice,  .pounds. . 

Total  rice,  etc do 

Sago,  tapioca,  etc 


3,603,332 

50,504,192 

3,383,511 

173,690 


5,996,666 
1,195,683 

619,356 

5,221,001 

50,228,706 

23,569,031 

1,549,728 

12,340,185 


381,093 


Value. 


9992,358 

4,183,036 

185,383 

111,228 


2,733,884 
820,763 

407,074 

6,739,172 

3,351,868 

1,868,658 

779,400 

635,888 

381,801 


23,190,513 


744,658 
4,194,827 


4,939,485 


28,129,998 


508,433 


32,715,479 

51,779,326 

137,608,742 


222,103,547 


2,565,965 


1,203,005 
1,900,081 
2,813,778 


5,916,864 


1914 


Quantity. 


2,838,761 
74,386,213 
17,293,201 

192,282 


4,932,444 
1,337,136 


58,040,202 

34,327,600 

1,464,265 

16,360,452 


385,959 


455,200 


95,503,998 

54,784,051 

139,906,868 


290,194,917 


Beeds: 
Castor   beans  or  seeds 

busliels 

Clover — 

Red poimds . . 

Other do 

Flaxseed  or  linseed  .bushels. . 
(irass  seed,  n.  e.  s. .  .pounds. . 

Sugar  beet do 

Other 


887,747 

6,072,842 
15,151,715 

5,294,296 
25,452.076 
14, 708, 207 


Total  seeds. 


2,187,217 


985,598 

987,702 
1,508,011 
8,127,774 
1,637  244 
1,064,392 
3,114,812 


17,425,533 


1,030,543 

6,764,218 
23,343,431 

8,653,235 
31  937,701 
10,293,898 


Spices: 
UuKroimd- 
Cassia,    or    cassia    vera, 

Sounds 
iger  root,  not  preserved, 

pounds 

Pepper,  black  or  white, 

pounds 

Other pounds. . 

Total  unground, 
pounds 


6,853,915 

7,750,090 

27,5«2,301 
16,002,861 


58,235,227 


Ground pounds. . 

Total  spices do 


6,990,174 


65,225,401 


535,074 

399,270 

2,852,665 
1,576,402 


6,771,901 

3,771,086 

24,173,621 
2,896,823 


5,364,371     37,613,431 


822,705 


6, 187. 136 


18,961,068 


66,574,400 


Value. 


$793, 
6,703,1 
1,044,1 


,451 
942 
834 


01,556 


1,962,380 
918,614 

477,210 
7,916,980 
~  ^^001 

704, 

830,790 

439,000 


28.828,773 


858,230 
2,633,789 


3,492,000 


32,320,782 


1,810,420 


3,017,108 
1,917,058 
2,538,041 


7,473,707 


1015  (preliminary). 


Quantity. 


150,378 
63,135,428 
15,313,361 

'635,391 


4,040,830 
852,905 

653,064 
6,710,067 
31,500,661 
4,005,853 
1,498,642 
,521 

......  ••"H^* 


Value. 


S43,ltt 

5,4S0,K1 

72^961 

348,408 

1,733,264 
581,150 

450,001 
8,235,485 
^035,080 
446, 7n 
786,486 
800,819 
202,950 


577,605 


484,027 


113,118,336 
00,341,834 
74,831,813 


377,191,473 


1,641,540 


1,139,311 

835,691 

2,047,041 

10,571,410 

1,634,627 

790,525 
3,055,679 


20,084,184 


404,853 

171,350 

3,427,027 
300,184 


3,313,314 


3,383,306 


5,505,500 


034,601 

8,740,757 
15,406,054 
10,666,315 
34,000,350 
15,883,661 


5,786,831 

8,137,733 

80,308,881 


80,183,00 


30^  003;  114 


60,081,814 


34,773,118 


3,445,006 


3,665,730 
3,840,068 
1,807,500 


6,304,216 
1,484,310 


888,677 

1,073,468 
1,163,810 
18,874,586 
1,884,872 
1,400,073 
8,657,081 


33,064,830 


887,0n 

IBO^UI 

8,086^388 


i^OM^m 
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Table  IS2.— Agricultural  imports  of  the  VnUed  8taie$  dunng  ik$  $  fsan  endin§ 

June  SO,  191S—(kmiinued, 


Article  imported. 


YKGETABLE  MATTER— OOOtd. 

I^»irit8,di8tll]ed.  (5^  Liqaan, 
alcoholic.) 

Btvch pounds.. 

Stiaw  and  grass — long  tons. . 

Sonr  and  molasses: 
Molassos gallons.. 

Sugar— 
Saw— 

Beet pounds.. 

Cane do — 

Maple  sugar  and  sirup, 
pounds 


Year  ending  June 


1913 


Quantity. 


Total  raw pounds. . 

Refined do.... 

Total  sugar do — 

Total  sugar  and  mo- 


pounds. . 

Tm,  waste,  etc.,  for  manulao- 

tnring pounds.. 

Vaaiels 


Vobacco: 

Leaf- 
Wrapper  pounds. . 

.  Filler  and  other  leaf. do — 
Stems do. . . . 

Total  tobacco do... 

Vanilla  beans.  do. . . 


16,  no,  496 
3,558 


Value. 


$467,784 
19,079 


83,926,521 


182.647,582 
4,564,019,872 

(0 


4,736,607,454 


8,344,084 


4,740,041,488 


94,812,800 
7,053,550 


6,398,782 

61,138.968 

444,878 


1,456,880 


4,169,688 
99,208,864 

0) 


103, 462,  Sn 


176,946 


103,639,828 


106,096,178 


1914 


Quantity. 


181,618^484 
6,080 


Valoa. 


1915  (pnUmiiiiiy). 


Quantity. 


8406»928 
»(490 


51,410^271 


2,867,708 
6^001,5M,i21 

2^096,968 


5,066,038,312 


783,561 


5,006,821,878 


Vegetables: 
nesh 


and  dried- 
Beans  bushels. 

Onions do. . . 

Peas,  dried do. . . 

Potatoes do. . . 

Other 


Total  fresh  and  dried. 

Prepared  or  preserved 
Mu 


ushrooms pounds.. 

Pickles  and  sauces 

Other 


Total  prepared  or  pre- 
served  


Total  vegetables. 


Vinegar gallons.. 

Wafers,  unmedicated 

Wax,  vegetable pounds. . 

Wines.    (See    Liquors,   alco- 
hoUc.) 

Total  vegetable  matter, 
includmg  forest  prod- 

Total  vegetable  matter, 
excluding  forest  prod- 
ucts  


67,977,118 


1,049,497 


1,048,297 
789,458 

1,134,346 
327,230 


8,123,873 


17,483,688 

211,541 
27,156 


8,242,212 

2^691,361 

4.988 


85,98a;SU 
2,641,578 


1,988^106 
481,786 

1,835,778 
808,214 

1,410,354 


5,989,204 


1,172,876 
1,128,108 
3,094,078 


5,889,567 


11,868,761 


295^989 
'5,'682,'996 


Total  agricultural  im- 
ports, including  forest 
products 

Total  agricultural  im- 
ports, excluding  forest 
products 


85^090 

28,411 

1,146,077 


91,180,8U 
5,874,808 


61,008,787 

61,04^486 

1,03^526 


1,744.719 


70,829 
101,36$  561 

168,047 


40^988 


108,891^094 

14^786,802 

194,206 
94,810 


18,288,288 


70^888^688 


Vllin. 


1. 


877,088 
8,41^«0^482 

l,478,7tt 


im,509^487  5^420,981,887 


101,649^875  8,420^,897  178»90i^608 


1,174^781 
896»100 


l,684»0QO 
1,114,811 


8,646»908 


9i,  188^177 


71^096,265 
681,508,8n 


HB^flni,8H 


811,60 
<28B^i80 


7,7W,887 
97,2i^269 


88^088^520 


3^277,678 


-  9%204 
l,8iSS74 
l,7tt,7B2 
1,680,118 


9^987,942 


7,90,  »8 
8a!  08,500 


41^764,728 


1,806^818 
l,946^9i9 
8,472,482 


15^  188,581 


l,0i|;i28 


72%  778^989 
BB8^n%989 


%I77 
M8;908 


178,8iKH8 
121^871 


in, 


178^980^198 


17,lll|,«9 


9i,tjm,m 


i.m,M 


101 


B^OIO^Oil 


6^196^819 


ll^«M,W 


•••••■■■••y* 


r«i»i 


m 


i.PKm 


LiU^M 


.  t 


.  'I 
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Tabi.k  183. — Aiji'Ui.'ti-i.i'ci  exports  {domestic)  of  the  UniUd  Stattj  durhig  tht  J  years  end- 

nuj  III  III'  do,  1916 — Continiietl. 


Yoar  en:!:-.!''  June  30— 


Article  €Xi'<  :t«-l. 


lVil:J 


iyi4 


,  Quint  it  y. 


ANIMAL  MATH  i: — i-<>uiinu»'<l. 


r.ickinpr-h'>u.-o  Mr>>«hii-is — Con. 
I'ork— <'.»iitiniU'd. 
Cured  - 

Bacon ponntis. .  2t)n,«K>3,.)SI 

II:un>J    nnd    ^houldt'rs. 


«2o,C47,lti7 


Qu:mtity. 


I     ,-. 


193,Utt4,252 


jM r.imU 'i:/.'. :. : :,  .*.n7     21, 041, Si^C    irV., SSi,  791 

Salted    or    pickled.  ■  .  I 

IM'unds .'>3.  74«».  (WJ  !    .').  OU'j.  13«*,  '  4.").  543.  aSj 


aluo. 


825,879,056 

23, 707, 447 

4.896.074 


TotJil cured  i»ouTid<.  .414. 2>7. 2<i4     .:•:?. '.'s7. 0-s9  '4ti.=i. 3S'.».  128  |  54. 543. 077 


Fre<h do.. 

Lard do. . 

l.anl.  n»-utnil ilo 44.777.G'»2 

<>iN— lard  oil lmIIou"?..         I.jI.Os:} 


--1  * 


2.4-i7.'.iy7  ■■        310.574  1    2,i.0s.020 

")1^.  «»-J.3. 3M     5S.  Ls7.  ;^)G  l4.>l .  4.'i7.  ?J2 

5,  i:*).si'0  2^t.:ij:5.7Nj 

113.665  I        111.199 


359. ISI 

54.402,911 

3,270,230 

.H7,:S64 


T«.tal  p«»rk 117.2;»4.202    113,  l.'>5,591 

I 


Sau>a:re  and  sau<ape  meat-;—' 

Cannovl .pound-;. .     1.117. 400 

OtlUT do 0,S'«,yis 

Fauv.ce  Ca^ineC^ do :  2»i.  2(tt.  :m 

.'^te;irin do j    3,744,^^6 

All  other 


1 15, 440 
IMO,  3<V.-) 

3,901,42,S 
3'2:i,3'.6 

l.l»:r),s60 


1.446.5S2 

4.562.9S3 

3(1. 092.2(16 

2, 724, 181 


Total     packin;;-hou  i?e  I 
pr<-Kluct< 162. 706, 355 

Poultry  and  pame ;    1, 303, 37J 

Silk  waste.  {Sit   Fibers,  ani-  i 

mal.) 
Wo<il.    (Sn  Fibers,  animal."^ 


202,120 
V55.794 

4,077,i>S2 
231.121 

l,6.Vi,3,'jl 


154.487,871 


Total  animal  matter ' 179,985,199 

VKGETABLE   M.^TTER. 


Breadstufr.<.    {See  Grain  and 

grain  prmlucts.; 

Broom  corn long  tons. ., 

Cocoa,  ground  or   prepared,  j 

and  chocolate 


4,113 


3yJ,  219 
376,336  ' 


2,959 


913,632 


169,147,048 


327,420 
336,940 


— -rntw pounds.. 

lQrpniMr«a..do 

do.... 


"•"ipoundi.. 


50,723.958 
1,469.043 


8,679,422  |  52.649,2:W 
331,370  I  l.M5,835 


S,.V)0.642 
427,009 


62,193,001  i  9.010.  ?.»2  54,46.5.068   8.977,651 


4.4{2;!S  ■}  1.078,274(1  .,!?,; JJ^  |j  1,C19,W7{ 
imd...|4^7.1«i:2S5.P«'^*'''«^{4,ra^^^^^^ 


■-::}   <'> 


(') 


(>) 


,855,454  < 


4,5e2,285,675|547, 357. 105  |4,760,940,53S  610. 475. 301 


133,990 
101,036 


i83 


46,490 
£24,063 


670.562 


106,892 
121. 2»7 


1915  (preliminary). 


Quantity. 


346,718,227 

203,701,114 

45,655,574 


5Wl.074.915 


Value. 


$47,326,129 

29,049,931 

4,911,307 


81.287,367 


3.9CS.193 

475..Vn.90>! 

26,021,054 

1M.019 


1,821.958 

5,183,525 

30.  SIS.  551 

12,750,907 


3,764 


49,177,146 
2,421,664 


51,598,810 


473,801 

52.440.133 

3.022.321 

111,037 


138.081.187 


307,726 

845,661 

4,899,815 

1,308.665 

2,403,842 


1,187,771 


368,051 
1,934,166 


6,841,575 
461,030 


7,302,605 


2. 437;  602  }       4»*.^<W 
,288,295.926  P'^*  ^68, 490 


218.950 
112,814,971 


}    3,C65, 


017 


4.4<XJ,578,499  376, 217, 972 


1,212 


26,939 
639,941 


666,880 


73,030 
69,609 


81,997 
51,006 


2,226,457 


[nclnded  In  "  Upland." 
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Table  \9/^,-^ Agricultural  exports  (domestic)  of  the  United  States  during  the  S  yean  end- 
ing June  SO,  1915 — Continued. 


Year  ending  June  30 — 


Article  exported. 


1913 


VEQETABLE  MATTEK— COlltd. 

Forest  products — Continued. 
Naval  stores— 

RosJn barrels.. 

Tar,     turpentine,     a  n  d 

pitch barrels. . 

Turpentine,     spirits     of, 
gallons 


Total  naval  stores 

Wood- 
Logs— 

Hickory M  feet. . 

Oak...' do 

Walnut do 

Other do 

Total do 

Lumber- 
Boards,   deals,    and 
planks — 

Cypress M  feet. . 

Fir do.... 

Gum do 

Oak do 

Pino— 

White do.... 

Yellow- 
Pitch  pine.,  do 

Short-leaf   pine, 

Mfeet.. 

Other     pine, 

Mfeet 

Poplar Mfeet.. 

Kedwood do 

Spruce do 

Other do 

Total do.... 

Joists    and    scantling, 

Mfeot .. 

Railroa<l  ties,  .number. . 
Shingles M.. 

Shooks— 

Box number. . 

Other do.... 

Total  shooks.  .do 

Stavt's  and  heading— 

Heading 

Staves numljer. . 

Total    staves    and 
heading 


Quantity. 


2,806,046 

62,340 

21,039,507 


Value. 


8,293 

3,139 

12,711 

149,381 


S17,359,145 
317,491 
8,794,656 


26,471,292 


309,896 

125,818 

692.665 

3,095,029 


173,524       4,223,408 


1914 


Quantity. 


2,417,950 

351,353 

18,900,704 


$11,217,316 
568,891 
8,005,958 


8,435 

1.872 

6,951 

120,819 


138,067 


14, 788 
666,295 

8-1,520 
287,855 

49,283 

869,737 

47,517 

228,365 
37,652 
51,903 
20,020 

193,373 


2,550,308 


25,925 

5,416,713 

100,903 


13,389.638 
1,710,005 


15,099,733 


89, 005,024 


OthtT. 


Total  lumber. 


TImlwr — 

Hewn M  feet.. 

'^wod— 

Mtch  pine do 

ither do 

Total  timber,  .do 

U  other,  including  fire- 
wood   


Total  wood. 


455, 649 

8,650,747 

2,580,286 

13,377,912 

1,661,396 

18,596,796 

1,086,503 

5,211,158 
1,719,274 
1,355,340 
619,837 
6,661,021 


61,975,919 


479,969 

2,616,563 

261,058 


1,366,649 
3,037,943 


4,404,592 


346,258 
7,325,535 


7,671,793 


14,098 
680,380 

70,714 
231,308 

43,878 

911,223 

22,453 

127,289 
90,860 
67,155 
18,105 

187,833 


2,405,296 


12,143 

5,123,004 

46,964 


Value. 


1915  (preliminary). 


Quantity. 


19,882,166 


297,613 

63,850 

382,050 

2,512,501 


3,256,023 


420,982 

8,709,140 

2,104,017 

10,644,810 

1,606,804 

19,521,710 

634,103 

3,001,399 
1,448,622 
1,917,815 
557,838 
6,948,239 


57,574,548 


206,919 

2,564,543 

112.463 


11,149,532 
867,805 


12,017,337 


77,150,535 


1,270,477 
1,542,272 


2,812.749 


832,662 
5,852,230 


6,184,892 


3,087,005 


80,496,899 


34,502 

447,420 
29,715 


511,037 


933,887 

9,510,618 
700,072 


11,150,577 


29,859 

390, 149 
21,158 


441, 166 


228,244 


96,099,128 


3,028,642 


72,484,766 


788,327 

7,821,864 
662,720 


0,172,411 


201,000 


86, 114,279 


Value. 


1,37^,310 

239,661 

9,464,120 


2,020 

226 

1,090 

41,176 


44,511 


10,078 

388,886 

24,688 

97,307 

18,308 

403,254 

6,261 

49,710 
10,801 
36,410 
15,610 
79,707 


1,120,205 


6,007 

3,874,208 

11,201 


11,092,405 
620,043 


12,312,638 


89,297,268 


80,220,321 

430,612 

4,476,306 


11,127.339 


73,786 

10.56S 

78)338 

730,836 


883,631 


810,  oas 

4,351,630 

716)790 

4,870,801 

882,780 
7,686,  SR 

180,211 
1,138,213 


1,101, 681 

4^087 

2,030^881 


35,121,846 

103,480 

2,038,300 

80,578 


1,308,137 
1,034,008 


3,327,330 

388)  ora 

3,481,608 


3,740,303 


0,118 

160,084 
8,807 


173,780 


1, 680^700 


188,108 
338^481 


8,177,018 
1BB,3N 
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Table  183. — Agricultural  exports  (domestic)  of  the  United  States  during  the  S  yeanau^ 

ing  June  30 ^  i^io—Continued. 


Article  exported. 


VEGETABLE  MATTER — COntd. 

Grain  and  grain  products- 
Continued. 
Grain  products— Continued. 

If  ill  ii«d long  tons. . 

All  other 


Total  grain  pro<luits. 


Year  ending  June  30— 


1913 


Quantity. 


156,142 


Value. 


$4,180,133 
862,735 


Total  grain  and  grain 
products 


Hay long  tons.. 

Hops iwunds. , 

I>ard  compounds.    iSce  Meat 

and  meat  products.) 
I^iquors,  alcoholic: 
Dktillcd  si-irits— 
Alcohol, including  cologne 

spirits proof  gallons. . 

Rum do 

Whi.<ky- 

Boufbon do 

Ryi? do 

Total  whisky . .  .do 

Otht»,r do 

Total   distilled   spirits, 
proof  gallons 

If  alt  li(iuors— 

liott  led do7Am  quarts. . 

I'nbottlrd gallons. . 


Total  m;Ut liquors 

Wim'S gallons. , 

Total  alcoholic  liquors . . , 

Malt.    {Sec  Grain  and  grain 

products.) 
Malt  liquors.      {Sec  Liquors, 

alcoholic.) 
Maltsprout?.    (.Sa  Grain  and 

grain  pnxiucts.) 
Nurserj*  stock 


66,800,796 


.210,523,721 


1914 


Quantity. 


67,690 


Value. 


$1,840,011 
;M,888 


63,287,277 


.  1164,815, 124 


60,720 
17,501,195 


964,420 
4,764,713 


151,232 
1,26K,()54 


riO,252 
177,341 


2:^7,593 


29,271 


1,6S6,150 


58,340 
l,t>67,507 


119,429 
327,950 


447,379 


44,867 


2,218,159 


S»V6,6M 
3 12,  WW 


1,301,244 
70,219 


I    1,371,463 

1,075,151  I        418,668 


4,0as,290 


459,7r>9 


Nuts: 

Peanuts pounds. . 

Other 


Tot.ilnnts. 


Oil  cake  and  oil-cako  nioal: 

Corn i>ounds. 

('ottons'M'd <lo 

Flaxseed  or  linscod . .  .do 

Other <lo 


7,3i)l,3sl 


3ti6,016 
307,509 


73.3, 5>v5 


7r.,202,S45!    1,131,3:J0 
\,VlS,iY^r2:M'u    15,225,798 


S:iM,119,(i.-)4 
ti,Ns<i.270 


12,982,42:^ 
104,701 


Tof ul do. . . .  2.ni0.:ir.l.i:ir,   29,444,252 


Oils,  veget:iMe: 
Fixed  or  expresse^l— 

Com pounds. . 

Cottonseetl do 

Lin.<teed gallons. 

Other 


!  19,830,222 
315,2:J2,SCrj 

1        ^O  *)      €^  ft  T 


1,73.1,925 


50,151 
24,262,806 


187,845 
1,388,738 


47,775 
134,162 


181,927 


827,206 
6,953,629 


67,738 
1,815, m 


92,331 
289,523 


351,854 


25,408 


1,783,918 


962,627 
326,946 


41,129 


2,275,832 


1,405,581 
79,595 


1,485,176 


941,35/  373,412 


4,134,420 


316,065 


1915  (preliminary). 


Quantity. 


25,469 


105,608 
16,210,443 


200,455 
1,240,804 


84,823 
86,664 


121,387 


30,153 


245,494 


819,810 


8,054,817 


421,367 
398,312 


59,030,023 


819,679 


900,407 


799,974,252   11,007,441 
662,  MM,  639     9,050,379 


8,4H4,936 


1..'J:«).35K.450 


1,202,000 

20,730,972 

874,4<il 

420,368 


18,281,576 

192,963,079 

239,188 


To1:d  fixed  or  exprcs.^-1 '  23,323,810 


100,446 


21,667,672 


1,807,204 

13,843,170 

134,640 

338,056 


5,875,076 


44,026,120 

1,479,P65>)16 

624,794,434 

9,900,878 


17,680,686 

,9OT, 


318» 
1,212;  US 


Value. 


$787,018 
1,015,396 


3|848,' 


108,965 
1,588,562 


168, 


237,888 


1,010; 


1,062,  lU 


170,218 
37^488 


708,311 

788,306 
18,906,870 
^049,061 

136^414 
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Table  183. — Agricultural  exports  {domestic)  of  the  United  Stales  during  the  S  years  end' 

\ng  June  SO,  7P75--Gontiiiued. 


Year  ending  June  30^ 

Article  exported. 

1913 

1914 

1915  (pre] 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

VEGETABLE  MATTER. 

Vinegar gallons. . 

213,786 

$63,836 
278,200 

125,666 

925,112 
332,895 

Wines.      (S«  Liquors,  alco- 
holic.) 
yeast 

Total  vegetable  matter, 
including  forest  prod- 
ucts  

1,068,502,570 
943,666,786 

1,051,805,141 
944,826,587 

Total  vegetable  matter, 
exeludmg  forest  prod- 
ucts  

Total   agricultural    ex- 
ports, including  forest 
products 

1,248,487,769 
1,123,651,985 

1,220,952,189 
1,113,973,636 

Total    agricultural    ex- 
ports, excluding  forest 
products 

Table  184. — Foreign  trade  of  the  United  States  in  agricultural  prodticts,  1859-1915. 
[Compiled  from  reports  of  Foreign  Commerce  and  Navigation  of  the  United  States.    All  vahies  are  goUL] 


Year  ending  June  30— 


Average: 
isr>2-l«56. 
1857-1861. 
1862-1866. 
1867-1871. 
1S72-1876. 
1S77-1881. 

1S.S2-18S0. 
1SS7-1S91. 
1S92-1896. 
lsy7-190I. 
I:i;)2-11HW. 
l'.K)7-1011. 


1001. 
r.KJ2. 
1  H13. 
J  504. 
1  .'95. 


J.K)6. 
1  I')?. 
J  KW. 
])')9. 
1.»10. 

J  '11. 
1  '12. 
]  H3. 
1»14. 
1J15. 


Agricultural  exports.^ 


Domestic. 


Total. 


8164,895,146 
215,708,845 
148.S65.540 
2.50, 713,  a'>8 
31)6,666,397 
501,350,518 

ihii  472  922 


573,2Sf).C16 
6,SS,  748,318 
827,566,147 
879,541.247 
975,398,554 


951,028,331 
857,113,533 
S7S,1S0..V)7 
8.59,160.264 
820,904,777 

976,047,104 

l.a-i4, 405,416 

1.017,396,404 

903,2,38,122 

871,158,425 

1,030,794,402 
l,a>0,627,131 
1,123,651,985 
1,113,973,635 


Percent- 
age of  all 
domestic 
exports. 


80.9 
81.1 
75.7 
76.9 
78.5 
80.4 

76.3 
74.7 
73.0 
6.5.9 
59.5 
53.9 


6.5. 2 
63.2 
63.1 
59.9 
55.4 

56.8 
56.9 
55.6 
65.1 
60.9 

61.2 
48.4 
46.3 
47.8 


Foreign. 


S8, 059, 875 
10,173.833 
9.287,669 
8,638.101 
8,853.247 
8.631,780 

9,340.463 

6,982,328 

8.446.491 

10,961,539 

11.922.292 

12.126,228 


11.293,046 
10.308,306 
13,5a5,343 
12,625,026 
12,316,625 

10,866,269 
11,613,619 
10,298.614 
9.684,934 
14,469,627 

14,664,648 
12,107,656 
16,029,444 
17,729,462 


Agricultural  imports.! 


TotaL 


S77,847,158 
121,018,143 
122,221,547 
179,774,000 
263.166.573 
266,383,702 

311,707,664 
366,950.109 
398,332,043 
376,549.097 
487,881.038 
634,670,784 


391.931,051 
413.744,557 
466,199,825 
461.434,851 
553,851,214 

664,175,242 
626.836,806 
539,600,121 
638,612,092 
687,600,115 

680.204,982 
783,457,471 
816,800,610 
924,240,010 


Percent- 
age of  all 
imports. 


29.1 
88.2 
48.0 
42.8 
40.6 
60.4 

40,8 
48.8 
61.0 
50.2 
40.8 
4S.2 


47.0 
45.8 
44.5 
40.0 
49.0 

46.3 
48.7 
45.2 
48.7 
44.2 

44.5 

47.4 
45.0 
48L8 


of 

agricaltaral 
««portsJ[-h) 

^ or  of 

imports  (— ). 


-^805,107,888 
-1-104,804,  fi» 
+  85,981,081 
-I-  79,4n,ia8 
-flffi,804,071 
+888,5B6»5e6 

-|-2S5,106,8n 
-1-218,818,885 
-1-248,802,706 
-|-401,«77,S8i 
-1-403,582,501 
-f-858,054,018 


-1-570,800,885 
-|-458,On,S88 
-1-485,780,575 
-1-410.850, 4» 
-h385,S70,08B 

-1-488,788,181 
+480,188,181 
+488,001,787 
+274,210,884 
+108,118,887 

+866,80I,QU 
+230,277,810 

+207,480,481 


1  Not  including  forest  products. 
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Table  lH.— Exports  of  tekcted  donustic  affricuttnTal  prodiieU,  18St-191S. 

iromnilwl  rrom  rsporla  of  ForeExn  Comnierra  and  NaTtgatton  ol  the  UnltMl  BtktM.  WJtMB  OfiiM  m 
tacking,  cither  Uicro  w«rn  no  export*  or  Ihpjr  ircrc  net  separately  cla«alfl«d  (or  pnUiMtlon.  "Bi* 
ealMd  or  pii-kled,"  and  •'  Pori;,  saltsd  or  pickled,"  barrels,  IKil-lgW,  wereiednoadfoiMnnidaatUienU 
oIJODpoundRitorbarrd,  itnd  tlortf!,  IKS-^-lHiia,  nt  'In  rntr  ifilffllTiniinliiriirttiiiTri:  onttnniwl  nil.  IIIB. 
uiUDdsr«(lui'OJ  toealluuiiattherateorT.^pDundaperEnllon.  idaMSumed  Ui»t  IbamlOfOgniiBMl 
fatheprodurtotJ  hushelaotcom.iimt  1  liarnil  otwlieatfloutt&e  product  of  8  buAde  of  irtiaat  pcfcn  to 
UtU  and  ol  1)  buBhala  of  wheat  iu  IKM)  and  subs«iiuciiitly.] 


mnned,  cnrnd,  and  trvah  beet,  oleo  all.  oleonuuf  arlne,  and  tallow. 
c:innqd,  Ireah,  Baltml  or  pkkled  pork,  lard,  aeutral  Ian,  baocm,  Ud' 
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Table  \9>^.— Exports  o/uUcted  donu^ie  offricuUvral  produeUf  1^5f~iPi^— Continued. 


Year  ending 
June 30— 


Average: 
1852-1856. 
1857-1861. 
1862-1866. 
1867-1871. 
1872-1876. 
1877-1881. 


1882-1886. 
1887-1891. 
1892-1806. 
1897-1901. 
1902-1906. 
1907-1911. 


1901.. 

1902... 

1903... 

1904... 

1905... 


1906. 
1907. 
1908. 
1909. 
1910. 

1911. 
1912. 
19L3. 
1914. 
1915. 


Lard  com- 
pounds. 


Pounds. 


Cotton. 


21,792,477 
52,954,358 
75,765,254 


23,350,966 
36.»1,744 
46,130,004 
53,603,545 
61,215,187 

67,621,310 
80,148,861 
75,183,210 
75,183,196 
74,556,603 

73,754,400 
62,522,888 
67,456,832 
58,303,564 
60,080,614 


OhlOCM 

and  grape 

sugar. 


Pounit, 
1,110,496,063 
1,125,715,407 
137,582,133 
902,410,338 
1,248,805,407 
1,738,808,268 

1,968,178,266 
2,430,660,456 
2,736,655,351 
3,447,000,578 
3,632,267,052 
4.004,770,061 


Poundt. 


850,062,860 
528,074,636 
560,141,060 
060,856,906 
330,832,  on 

634,045,170 
618,217,220 
816,006,608 
447,066,202 
206,906^226 

O88,040,ffl6 
535,125,420 
562,206,675 
760,040,588 
403,578,400 


4,473,550 
27,686,206 
125,574,007 
200,270,772 
154,866,060 
145,064,783 


CoohH 
ciUMttid 


Powitdt. 


304,200,074 
130, 410, 6U 
136,380,061 
163,786,716 
175,360,580 

180,666,011 
161,630,441 
120,686,884 
113,334,604 
140,881^068 

181,068,016 
171,166,880 
a00,140,34( 
100,580,874 
166,469,606 


31,888,135 
61,732,807 

13,708,300 

6,008,332 
14,014,886 
84,171^  137 

48,430,1 
66,806,1 
60,137,; 
0,388,} 

88,88l,»0 
78,4B0|0B1 
76;8i£646 


oIlcaktaiMt 
oO'^alca 


POIMMb. 


1,006,000,806 

1,066,700,106 

060,736,180 


46,500,774 
47,080,887 


Totnooo- 


f,  710,800 
14O,309,8iO 
194  10,07 
841,6S;410 
306»SU^]OO 

887,941,«IS 
8S0,848,Slt 
861,7i|»Oi 


886, 

Si, 


08,6ti 


1,368,687,317  10,081,664 

1,060,466,846  »,866,6II 

1,100,808,069  «,886,3U 

00,840,0781  73,140,814 


1,361,007,006    54^,00,610  884^803^00 


1, 110^04,078 
l»0tt,^U6 


44108^1861 


84,60,744 
44,400»iei 
0,140,461 


^H^^Pa  4^^Wa  ^^^fw 

888,n^S87    _. ,_-^ 

040^068^761     O,014»86l 


804, 00,061 

1, 10,003,80! 

70,074,888 

1,470,066,016 


0,061^711 
7^08,074 
117^00^811 
00,818^711 
48,478,80 


801,0fi;8O 
06,184^00 

oii»on« 

►OOi 


8is,or,8o 

840,70,00 
SSOlOSLOO 

Ws 


a9,08a^88C  8o;ooo^oo 


iiS04fi;io 

418,70^00 
440.70^00 
840,840,00 


Year  ending 
June  30— 


Average: 
1853-1856 
1857-1861 
1862-1866 
1867-1871 
1872-1876 
1877-1881 

1882-1886 
1887-1891 
1892-1806. 
1807-1901 
1902-1906 
1907-1911 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1915 


Hops. 


Pounit. 
1,162,803 
2,216,005 
4,710,330 
6,486,616 
3,446,466 
10,445,654 

0,584,437 
7,184,147 
15,146,607 
15,467,314 
11,476,273 
14,774,185 


14,063,676 
10,715,151 
7,704,706 
10,085,00 
14,858,613 

13,086,004 
16.800,534 
22,020,480 
10,446,884 
10,580,254 

13,104,774 
12,190,663 
17,591,105 
24,262,80 
16,210,443 


etabla— 
cotton- 
seed oO. 


OaOoru. 


"**M7,'456' 
4,40,480 

8,407,006 
7,10,7M 
15,70,647 
43,80,80 
88,606,737 
88,70,60 


40,866,741 
83,048,00 
85,648,0M 
0,018,70 
61,686,60 

48,708,00 
41,680^804 
41,^01 
61,067,80 


30,00,40 
0,308,70 
43,031,00 
36,788,411 
48,448,00 


Bleaaiid 

rioebmii 

meal,  and 

polUi. 


Pwmit, 

0,614,60 

66,738,00 

8,367,60 

1,80,00 

01,S44 

003,40 


8,800,00 
10,877,0417 
0,407,10 
46,977,070 
87,104,60 


85,687,00 
0,60,874 
0,780,40 
80,10,70 
118,881,70 

88»148^0B 
80^174,871 
88,444,40 
80,01,40 
80,77||IO 

80^00,80 
80^440,01 

i^oCoo 

g414,SO 
77,480^00 


Sugar,  raw 

aiid 

idlnad. 


7,780^80 

8,007,777 
4,880,00 


S:% 


07,00^770 
78,078,80 
18,900,80 
11,818,  OM 
14,007,014 
0,480,80 


&04,80 

7^09,40 

0^680,00 

10,411, — 


84,917, 4M 
0^801,004 

81^  OB,  TO 


WlMal. 


4,7]8,0O 
18,878,861 
88,68^70 


0,0^60 
107,780^60 

88,80,08 
04,70,01 
00,08,80 
180,847:40 
90^687,077 
08,884,60 


08^080,00 

U4.tBL40 
*4£90^1O 

S4|00,ao 
iiCoiSo8 
pSEi^oo 

Of'ftFfiH 

#£  039^  890 


88^ioo;su 

0,00^97* 


WhMt 
flour. 


Buftib* 

8,801,60 

8,810i8O 

8,0^07 

8,88B»1U 

8,415,871 

5»89l^ 


£o^60 


ITV  10,00 
16^444,00 
11,840^00 


0^80,10 
%040iOO 

11,008^40 
11,804,80 
l£8n,40 
iSuibTO 


(In 

of  080). 


m»m, 


197,07,80 

uStn^OB 


4^iia(8 


108,948,00 

%oS;3 


■  1 


I'/-  .-^ 
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Table  187. — Imports  of  selected  agricultural  produdM,  1852-^1916. 

[Compiled  from  reports  of  Foreign  Commerce  and  Navigation  of  the  United  States.  Where  flgnra  an 
lacking,  oither  tnere  were  no  imports  or  they  were  not  separately  classified  for  publlcatloii.  '<8ilk" 
includes,  prior  to  ISSl,  only  "  Silk,  raw  or  as  reeled  from  the  cocoon;  *'  in  1881  and  18S2  are  included  this 
item  and  "  Silk  waste; "  after  ISS2,  both  those  items  and  ''Silk  cocoons."  From  "Cocoa  and  chocolate'' 
are  omitted  in  ISTiO,  1861,  and  in  1872  to  1881.  small  quantities  of  chocolate,  the  ofBelal  returns  for  which 
were  given  only  in  value.  *' Jute  and  Jute  butts"  Includes  in  1858  and  1850  an  unknown  quantity  of 
"SLsal  grass,  cuir,  etc.."  and  in  lS6r>-lS68  an  unknown  quantity  of  *'llemp."  Cattle  hides  are  included 
in  "  Hides  and  skins  other  than  cattle  and  goat "  in  1895-1807.  Olive  oil  for  table  use  Includes  in  1862-1964 
and  ISSo-l'JOo  all  olive  oil.  Sisal  grass  includes  in  1884-1890  '< Other  vegetable  substances."  Hemp 
includes  in  ls<v>-lJjS>J  all  substitutes  for  hemp.) 


Year  ending 
Juno  30- 


Average: 
lSi)2-l>i:.ri. 

lSo7-l.S<)l. 
1Sj2-18<W. 
1S07-1S71. 
1S72-1876. 
1S77-ISS1 . 


1SS2-1SS6. 

18.S7-1J<»1. 

1S93-1S9G.. 

lSU7-iy()l . 

lfK)2-l'.HH)- 

1907-iyil. 


1901. 
UH)2. 
rJ«)3. 
1904. 

rjos. 
\\m. 

1W>7. 
IDOS. 
l'.HW. 
lt»10. 


I'Jll.. 

1912.. 
1913.. 
1014.. 

iyi:>. . 


Cheese. 


Pou  nds. 

1,053,983 

1,378,147 


8,335,323 

9.049,752 

12,5S8,515 

22, 105, 754 

37,002,812 


Silk. 


Wool. 


Pounds. 


Pounda. 
19,007,447 


681,009 
1,094,948 
1,922,209 


4,672.810 

6,5(V1.121 

8.3S2.S92 

10,902,210 

17,187,544 

22, 143, 461 


02,744,282 


83,293,800 
:117,703,8S9 
102,640,491 
103.979,079 
193.(^56,402 
199,562,649 


15,329.099 
17,007,714 
20.071.384 
22. 707. 103 
23,095,705 

27.280,806 
33,S.1R,700 
32,530,830 
35, 54S,  143 
40,  M  7, 524 

45,508,797 
4t),M2,007 
49,3X7,944 
03.7H4.313 
50,138,520 


10, 405, 5.''>5  103,583.505 
14,234.R26  100,570,906 
15,270,850  1177.137,796 


10, 722, 709 
22,357,307 

17.352.021 
18,743,904 
10,002.132 
25,187,957 
23,457,223 

26.006,091 
20,584,902 
32.101,555 
31.545,829 
31,052,074 


173,742,834 
249, 135, 746 

201,688,668 
203,847,545 
125,980,524 
206,409,304 
263,928,232 

137,647,641 
193, 400, 713 
195,293,255 
247,048,809 
308,083,429 


Almonds. 


Argols  fx 
wine  lees. 


Pounds. 
3,460,807 
3,251,091 
2,482,063 


5,860,728 

7,487,676 

7,361,198 

10,920,881 

15,297,414 


Pounds. 


1.3&l,947 

2,360,529 

4,951,473 

12,403,256 

17,661,967 
21,433,570 
26,460,990 
24,379,847 
27,047,440 
29,350,602 


5,140,232 
9,868,982 
8,142.164 
9,838,852 
11,745,081 

15,009,326 
14,233,013 
17,144,968 
11,029,421 
18, 656, 356 

15,522,712 
17,231,458 
15,670,658 
19,038,405 
17,111,264 


28,508,781 
29,276.148 
29,966,557 
24,571,730 
26,281,931 

28,140,835 
30,540,893 
26,738,834 
32,115.646 
28,182,956 

29,176,133 
23,661,078 
29,479,119 
29,793.011 
28,624,654 


Cocoa  and 

chocolate, 

total. 


Coffee. 


Pounds. 

3,486,572 

3,063,893 

2,453,141 

3,503,614 

4,857,364 

6,315,488 

11,568,173 
18,322,049 
36,475,334 
38,300,433 
70,901,364 
113,673,368 


■f 


47,630,304 
63,878,587 
66,046,884 
75,070,746 
77,383,034 

84,137,037 

97,050,613 

86,604,684 

132,660,931 

111,070,834 

140,070,877 
148,786,846 
143,500,863 
179,364,001 
194,734,106 


Pounds, 

106,582,863 

316,336,090 

134,651,983 

348,736,010 

907,006,028 

884,383,190 

630,678,782 
600,367,904 
607,484,217 
816,670,083 
080,110,167 
834,633,322 


854,871,310 

1,001, 004, 363 

016,086,880 

905,043,384 

1,047,703,964 

851,668^038 
085,321,478 
800,640,067 
1,040,868,768 
871,460,516 

876,886,797 

886,301,347 

863,180,757 

1,001,638.317 

1,118,690,521 


V«';ir  (Muling     ' 


Junt*  ."iij 


I       Flax. 


Average: 
1S52-1S50. 
1S57-1SIU. 
l-S<32-lWi). 
lSii7-1^71. 
1N72-1S7... 
l'^77-ls^l. 


Lu7)g  tons. 
1,113 


lS'i2-lsyi. 
lSS7-lMtl. 
Is'LMS'.JO. 
lsy7-1901. 
l'.H)2-l'.HM>. 
l'.»t)7-r.lll . 


4,170 
4,2i>0 

5,07S 
7,021 
<»,  7s5 
7,  OOS 

s.:)7i 

9.  721 


Ilemp. 


Long  tons. 
1,574 
2.052 


22,711 
22, 458 

30, 557 
30,919 
5,  4(W 
4, 107 
5, 2.10 
0,3»»8 


IIops. 


Pounds. 


1,018,879 
7,771.072 
2,.^S0,240 
2,3S1.K99 
5. 205.  S07 
0,709,905 


Jute  and 
jute  butts. 


Licorice 
root. 


I 

Long  tons.  '    Pounds. 

3,244  , 

17,239  1,372,573 

3,213  '    1,887,802 

14.9<I9    

49,188    

02,496  ' 


Manila. 


Long  tons. 
12,081 


16,666 


91.068 

104, 8S7 

Sl,lll 

93,970 

101,512 

100,420 


50,275,373 
80,444,974 
87,475.620 
99.543.395 
90.111,409 


IPni. 
".'02. 
:'.».':r 


■'."Jl. 


i'.»<)7. 

no. 


'Jll. 
i9i:i. 

.914. 
VJ15. 


(»,  S7S 
7,772 
S,  155 

10,  I2:i 

8. 0s9 

S.  729 
S,  (l.V* 
9.52S  , 
9,.S70  ' 
12,701  . 

7,792 
10,900 
12, 421 

9.SS5 

4.»-.l>l 


4,057 
0.054 
4,919 
5,  S71 
3,987 

5,317 
8,718 
0,213 
5,208 
0,423 

5,278 
5,007 

7.or>3 

8.  S22 
5.310 


2,  "VOti,  70S 
2.  S05, 293 
0.012.510 
2,758,  ir^ 
4,3:»,379 

10,113,989 
0,2ll,s1»3 
8  Jl«,  2»;5 
7,38»i.,'',74 
3,200,500 

8,557,531 
2,991,125 
8, 494. 144 
5,382,025 
11,651.332 


103,140 

128,9«>3 

79,703 

90,735 

98,215 

103,945 
104,489 
107.533 
150.085 
68, 155 

05,238 
101,001 
125,389 
100.  ai3 

83.140 


100,105,654 

109,077.323 

88.580,611 

89,463,182 

108,443,893 

102,151,900 
66.115,863 

109.365,730 
97,742,776 
82,207,496 

125,135,400 

74,582,225 

105,116,227 

115,636,131 

05,058,501 


47,364 
47,217 
60,818 
67,380 


43,735 
66,453 
61,648 
66,666 
61,562 

68,738 
64,618 
68,467 
61,002 
08,268 

74,806 
08,686 
78,838 
40,088 
51.061 


Mdasses. 


GaUoM. 
38,488,888 
30,100,876 
34,363,033 
63,333,088 
44,816,821 
32,638,063 

35,010,080 
30,543,209 
16,474,619 
6,831,160 
17,101,821 
24.147.848 


11,453,156 
14,301,315 
17,340,890 
18,828,630 
10,477,885 

16,021,076 
24,630,085 
18,888,756 
23,003,006 
81,303,165 

28,838,100 
28,8a8^2U 
88,026,8n 
61,410,271 
70»  830,838 
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Table  187. — Imports  of  selected  agricultural  products,  1852-1915 — Continued. 


Year  e:i' ling  June 
30— 


Olive  oil, 

for  table 

use. 


Opium, 
crude. 


Potatoes. 


Rice,  and 

rice  flour, 

rice  meal, 

and  broken 

rice. 


Avor:ij;p: 
lS.-,2  l^.'.^). 
ls.')7-lvU. 
IsOL'  lM)t). 
isr>7-ls71. 
1s72-1n:«>. 
1N77-1SS1. 


Gallons. 


177,947 
152, 827 
171.55.5 
21S,  507 


l.S.S2-lssr). 
1SS7  IMU. 
l,S92-ls%. 
1S07-1W01. 
1902-llWMi. 
11)07 -I'Jll. 


I 


1901. 
1902. 
1903. 
1901. 
1905. 

190G. 
1907. 

1909. 
1910. 

1911. 
1912. 
1913. 
19U. 
1915. 


7.5S,  352 

773. 692 

909, 249 

l,7S;i,425 

3. 897,224 


Pounds. 
110,143 
113,594 
12S,  590 
209,096 
365,071 
407, 656 

391,946 
475,299 
52S,  7.S,5 
567, 6.S1 
537, 576 
489,513 


Bushels. 
406, 611 


Pounds. 


Sisal  grass. 


Long  tons. 


9s:i,059 
1,339,097 
1,494,132 
1,713,590 
1,9-23,174 

2, 147, 131 
3,  H9,517 
3,799,112 
4,129.454 
3,702,210 

4,405,827 
4.836,515 
5,221,001 
6, 21",  .560 
6,710,967 


583,208 
534, 189 
516, 570 
573,055 
594,680 

469,387 
565,252 
285,845 
517,388 
449,239 

629,842 
399, 837 
50S.  433 
45.5, 200 
481,027 


251,637 

216,077 

254,615 

1, 850, 106 

2,834,736 
3,878,580 
1,804,649 
495, 150 
2,662,121 
1,907,405 


70,893,331 
52,953,577 
72,  .we,  435 
62,614,706 

99,870,675 
156,868,635 
160,807,652 
165,231,669 
150,913,684 
215,892,467 


371,911 
7,656,162 

358,505 
3,166,581 

181, 199 

1,948,160 
176,917 
403,952 

8,383,966 
353,208 

218,984 

13,734,695 

327,230 

3,615,993 

270,942 


117,199,710 
157,658,894 
160,656,284 
154,221,772 
106,483,515 

166,547,957 
209,603,180 
212,783,392 
222,900,422 
225,400,545 

208,774,795 
190,063,331 
222,103,547 
300,194,917 
277,191,472 


615 


Sugar,  raw 
and  penned. 


40,274 
50,120 
70,297 
06,832 
102,440 


70,076 

89,583 

87,025 

100,214 

100,301 

08,037 
00,061 
103,094 
01,451 
00,066 

117,727 
114,467 
153,860 
215,547 
185,764 


Pounds. 
470,373,648 
691,323,833 
672,637,141 
138,464,815 
614,055,110 
760,508,200 

458,400,400 
003,283,854 
827,700,481 
016,433,045 
721,782,404 
007,156,461 


Tea. 


Pound*. 
24,050,022 
28,140,643 
30,860,450 
44,052,805 
62,436,350 
67,583,083 

74,781,418 
84,275,040 
02,782,175 
86,800,270 
08,677,584 
06, 742,  on 


075,005,840 
031,015,875 
216,108,106 
700,623,613 
680,032,098 

070,331,430 
301,830,075 
371,007,112 
180,421,018 
004,545,036 

037,078,265 
104,618,303 
740,041,488 
066,821,873 
420,081,867 


80,806,453 

75,570,125 

108,574,905 

112,005,541 

102,706,590 

93,621,750 
86,368,400 
04,140,564 
114,016,520 
85,626,370 

102,563,042 

101,406,816 

04,812,800 

01,130,815 

06,067,042 


Yearen<iintj  J\ino 

30— 


Average: 
1SS7-1VJI. 
1892  IVMi. 
1897  r»()l. 
19<»2  I'.MMi. 
19117   1911. 


Heeswax.      Onions. 


Pounds. 
128, 790 
279, 8,39 
2«M,  143 
4.36, 727 
81.-,,  720 


Bushels. 


628,358 

924,418 

1,103,0.34 


Plums  and 
prunes. 


Pounds. 

60,237,642 

12,405,540 

560,762 

563,000 


Raisins. 


Pounds. 
38,545,635 
17,745,025 
7,669,593 
7,344,676 
6,283,145 


Currants. 


Pounds. 


34,307,754. 
27,520,440 
35,457,213 
35,258,628 


Dates. 


Pounds. 


14,014,340 
15,653,642 
25,640,432 
26,050,353 


1901. 

191 LV 

19<(.;. 

1'.»!>I 


19<h;. 

11XI7, 
I9<K. 
liHYJ , 
1910. 


213, 773 
10S.7(M) 
4H.H.  570 
42.'..  ir,8 
373,  .',09 

.'>s7,r)17 
9I7,0s.8 
07 I,, 326 
701,937 
972, 145 


iK)2,004 
1,070,711 


1911 

1912 

I'H '. '         82\7l 

VMi I     1.112,200 

19i:> ' 

I 


*93 


771,012 
790,310 
92,3,  .399 
1,171,212 
850,  .300 

872, 560 
1. 120, 114 
1,273,33.3 

.374,, 330 
1,024,226 

1,511,967 
l,436,iy37 

789,458 
1,114,811 

829, 177 


745,974 
522, 478 
6;«,819 
494,105 
071,604 

497,494 
323,377 
.33.3,080 
296,123 


3,860,836 
6,a83,.315 
0,715,675 
6,867,617 
4,041,689 

12,414,855 
3,967,151 
0,132,353 
5,704,320 
5,042,683 

2,470,220 
3,255,861 
2,570,705 
4,554,540 
2,808,806 


16,049,198 
36,238,976 
33,878,209 
3.8,347,649 
31,742,919 

37,078,311 
38,392,779 
38,652,656 
32,482,111 
33,326,030 

33,430,565 
33,151,396 
30,843,735 
32,033,177 
30,350,527 


20.013,681 
21,681,150 
43,814,017 
21.058,154 
19,257,250 

22,435,672 
31,270,890 
24,058,343 
21,860,218 
22,603,713 

20,504,502 
25,208,248 
34,304,051 
34,073,608 
24,940,374 


Flga. 


Pounds. 

0,783,050 
10,117,040 

8,910,021 
14,334,760 
10,848,037 


0,033,871 
11,087,131 
16,482,142 
13,178,061 
13,364,107 

17,562,358 
24,346,173 
18,836,574 
15,235,513 
17,362,107 

23,450,728 
18,765,408 
16,837,810 
10,284,868 
aO,  779, 730 
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Table  187. — Imports  of  selected  agricultural  products,  185t-1915 — Continned. 


Year  ending  June 
30- 


Hides  and  skins,  other  than  furs. 


Cattle. 


Ooat. 


Pounds. 


Average 

lK.97-1901 

1902-1(K)6 128, 9»5,011 

1907-1911 178,681,637 


1J«1 129,174,624 

1902 '148, 627, 907 

1«)3 1131,644,325 

1904 85,370,168 

1905 '113,177,357 


1906 1156,155,300 

ll>07 '134,671,020 

1908 98,353,249 

1909 '192,252,083 

1910 318,003,638 


1911 150,127,796 

1912 251,012,513 

1913 268,042,390 

1 914 279, 903, 488 

1915 ,334,341,417 


Pounds. 
68,052,973 
93,674,819 
94,329,840 


73,745,596 
88,038,516 
85,114,070 
86,338,547 
97,803,571 

111,079,391 
101,201,596 
63,640,758 
104,048,244 
115,844,758 

86,913,842 
95,340,703 
96,250,305 
frl,759,428 
66,547,163 


Other  than 

cattle  and 

goat. 


Pounds. 

91,173,311 

115,952,418 

143,351,321 


77,989,617 

89,457,680 

102,340,303 

103,024,752 

126,893,034 

158,045,419 
135,111,199 
120,770,918 
148,253,998 
174,770,732 

137,849,757 
191,414,882 
207,903,996 
196,347,770 
137,429,153 


Macaroni. 

A'ermicelU, 

and  all 

similar 

prepara- 
tions. 


Pounds. 


99,724,072 


Lonuns, 


Pounds. 


OnuD^iBs. 


163,160,868 
153,343,484 


28,787,821 
40,224,202 
53,441,080 

77,926,029 
87,720,730 
97,233,708 
85,114,003 
113,772,801 

114,779,116 
108,231,028 
106,600,762 
126,128,621 
66,642,480 


1148,614,614 
■164,076,300 
152,004,213 
171,023,221 
139,084,321 

138,717,263 
167,869,006 
178,400,008 
135,183,650 
160,214,786 

134,068,024 
145,630,306 
151,416,412 


Pounds. 


41,104,644 
12,080,700 


60,332,014 
62,742,476 
66,872,070 
86,803,260 
28,880,676 

81,134,341 

21,267,846 

18,807,420 

8,435,878 

4,676,118 

7,672,186 

7,628,662 

12,262,060 


Walnuts. 


Pounds. 

'a6,'o86,'«i 


12,862,687 
28,670,781 
21,684,101 

24,017,0» 
82,607;fiBI 
28,887,110 
26,157,708 
33, 641,466 

83,610,4M 
87,213»6M 
26,663.441 
87,105,728 
88,445^888 


Table  188. — Foreign  trade  of  the  United  Stat4:s  in  forest  products,  18&2-191S.     - 
[Compiled  from  reports  of  Foreign  Commerce  and  Navigation  of  the  United  Stetes.    All  vsXxubs  An  flOiiL] 


Year  ending  June  30— 


Average: 
1852-1856. 
1857-1801. 
1862-1806. 
1867-1871. 
1872-1870. 
1877-1881. 

1882-1886. 
1887-1891. 
1892-1890. 
1897-1901. 
1902-1906. 
1907-1911. 


1901. 
1902. 
19a3. 
1904. 
905. 

A\m. 
1907. 

909. 
"in 


A. 
'914.. 


Exports. 


Domestic. 


16,819,070 
0,994,808 
7,366,103 
11,775,297 
17,906,771 
17,579,313 

24,704,992 
26,060,729 
29,276,428 
45,960,863 
63,584,670 
88,764,471 


Foreign. 


8604,037 
002,143 
708,076 
600,748 
050,862 
652,614 

1,417,226 
1,442,760 
1,707,307 
3,283,274 
3,850,221 
6,488,455 


55,369,161 
48,928,764 
58,734,016 
70.085,789 
a3, 199, 348 

76.975,431 
92,048,705 
90,362,073 
72,442,454 
85,030,230 

103,a38,892 
108,122,254 
124,835,784 
106,978,554 


3,500,102 
3,609,071 
2,865,326 
4,177,352 
3,700,007 

4,800,261 
6,500,331 
4,570,397 
4,982,810 
9,801,881 

7,586,854 
6,413,343 
7,431,851 
4,617,766 


Imports. 


$8,256,803 
6,913,311 
8,611,370 
14,812,676 
10,728,456 
33,006,337 

34,353,758 
30,647,387 
46,001,081 
53,326,870 
70,885,467 
137,051,471 


57,143,660 
60,187,040 
71,478,033 
70,610,306 
02,680,665 

06,463,864 
122,420,776 

07,733,002 
123,020,126 
178,871,707 

162,811,665 
173,628,466 
180,603,444 
166,261,800 


Excenof 

eziM»ts(+) 
orofimpoiti 


+$4,256^814 
+  4,014,710 
~  847,  m 
~  3,846,581 

-  851,825 

-  8,874,400 

-  8,180,686 
-12,148,708 
-14,107,846 

-  8,063,742 
-12,450,866 
-41,70e»646 


+  1,821,708 

-  6,640,314 

—  0,878,681 

-  5,856,185 
-35,601,110 

—14,677,672 
-33,071,740 

—  2,800,623 
-46,404,862 
-84,080,666 

-51,685u810 
-57,087,868 
-48,384,800 
-48,764,080 
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Table  189. — Exports  of  selected  domestic  forest  products  j  1852-1915. 

[ronij^iled  from  reports  of  Foreign  Commerce  and  Navigation  of  the  United  States.    Where  figures  are 
lacking,  eituer  there  were  no  exports  or  they  were  not  separately  classified  for  publication.] 


Year  ending  June 
30— 


Averafre: 
1852-18.56. 
18.57-18^)1 . 
1862-lSW). 
1867-1871 . 
1872-1876. 
1877-1881 . 

1 882-1 8S<). 
18S7  \s\)\. 
IS5M-1^'.H». 
1SU7-1901. 
19rL»-HXX). 
1907-1011, 


I^umber. 


Boards, 

deals,  and 

planks. I 


^ff^lt. 
129,499 
205. 476 
138.020 
138. 720 
221, 6.58 
303,114 

4.^3,963 
.5.31,755 
616,090 
9.57,218 
212.476 
1.W9.203 


1901 

1902. 

VMXi. 

19(M, 

190.5. 


1,101.815 
942,814 
1,0().5,771 
1,426,784 
1.283,406 

l,3i3.607 
1,62.3,964 
1,518,130 
1  357,822 
1,681,489 
2,031,608 

2,306,680 
2,550,308 

I'.UI '    2,40.5,296 

191,5 ;     1,129,205 


1906. 
1907. 
1908. 
1909. 
1910. 
1911. 

1912. 
1913. 


Shocks, 

other  than 

box. 


Number. 


Staves. 


Number. 


.59.3.054 
43.5,, 581 
66.8, 797 
76.5,215 
925, 828 


714.651 
788,241 
666.205 
533,182 
872,192 

1,066,253 
803,346 
900,812 
977,376 
928, 197 

1,019,411 

1,161,591 

1,710,095 

867,805 

620,043 


51, 2:^,056 
66,181,900 


47,363,262 
46,998,512 
65,879.010 
47,420,096 
48,286,285 

67,686,378 
61,120,171 
61,696,949 
52,583,016 
49, 783, 771 
66,726,696 

64,162,699 
89,006,624 
77,160,636 
39,297,268 


Rosin. 


Barrels. 
662,210 
664,206 
69,314 
491,774 
846,803 


1,289,869 
1,633,834 
2,006,427 
2,477,696 
2,453,280 
2,366,560 


2,820,815 
2,536,962 
2,396,498 
2,685,108 
2,310,276 

2,438,656 
2,660,966 
2, 712, 732 
2,170,177 
2,144,318 
2,189,607 

2,474,460 
2,806,046 
2,417,950 
1,372,316 


Spirits  of 
turpentine, 


On  lions. 
1,369,260 
2,736,104 
107, 162 
2,693,412 


7,138,666 

9,301,894 
10,794,026 
14,268,928 
18,349,386 
16,927,090 
16,658,956 


20,240,861 
19,177,788 
16,378,787 
17,202,808 
16,894,813 

16,981,263 
16,864,676 
19,632,583 
17,602,028 
16,587,737 
14,817,761 

19,699,241 

21,039,697 

18,900,701 

9,464,120 


Timber. 


Hewn. 


Cubic  jeet. 


17,459,632 
18,316,876 

13,701,663 
6.401,643 
6,062,418 
6,146,927 
3,968,469 
3,406,246 


4,624,698 
5,388,439 
3,291,498 
3,788,740 
3,866,023 

3,517,046 

3,278,110 

4,883,506 

2,960,628 

3,245,196 

2,673,887 

M  feet. 

31,067 

34,602 

29,869 

6,118 


Sawed. 


Mfeet. 


218,796 
2a3,641 
428,755 
608,212 
479,776 


633,920 
412,750 
630,669 
568,690 
486,411 

652,548 
600,865 
463,440 
383,309 
451,721 
499,547 

406,954 
477,136 
411,307 
167,671 


»  Including  "  Joists  and  scantling  "  prior  to  1884. 
Table  190. — Imports  of  selected  forest  products,  1852-1915. 


Camphor, 
crude. 

PoUJldH. 

213,720 
3t)0..522 
3.>^;.731 

India 
rubber. 

Kubber 
gums,  total. 

Lumber. 

Shellac. 

Vo:ir  ending 
Juno  30 — 

Boards, 

deals, 

planks, 

and  other 

sawed. 

Shingles. 

Wood  pulp. 

Aveni^'t': 

l.s,52-ls,5() 

Pounds.        Pounds. 

Mfeet. 

M. 

Pounds. 

Longt€nt. 

1S.57-IM.1 

1 

lMl_'-lst;*l 

634,276 

l^r.T-lsTl 

17.. 389. 890 
12. 031.. 388 
15,610,634 

24.480.997 

is:j-i^:»'. 



564,642 
417,907 

677,728 
646,746 
661,496 
666.  ,394 
727,205 
899,669 

88,197 
65,394 

87,760 
184,060 

is7:-iN^i 

i,5i:),td4 

1.0.5s.  OO.s 

Ksj-l^M". 

issT-lvU 

1,v«2-1x'.h; 

2.273.  S.N3 
1.401.\H»2 
1..S.5S.018 
2.13'.».1.S3 
2.030.167 

2.17.5.784 
1.831.058 
2.472,440 
2.810,073 
1,904.002 

33.-226,620 

.^8.H.59..547     39,671.553 
47 ,  4<V.i .  1  m     .52 .  974 .  744 

5,086,421 

5,848,339 

8,839,232 

11,613,967 

19,046,030 

37,251 

42,771 

46,827 

130,764 

319,007 

1S97-11H)1 

l9<)-_>-l;,M>i 

1907-l'Jll 

57.tK)3.641 
80. 129.. 567 

75.908,633 
121,504,098 

772,340 
866,565 

1901 

5.5, 275.  .529 
50,413,481 
55.010.571 
,59. 015.  .5.51 
67.234,256  . 

64.927,176 
67,790.069 
69.311,678 
74.-327,584 
87.004,384 

490,820 
666,603 
720,937 
589,232 
710,538 

566,863 
707,614 
724,131 
770,373 
758,725 

9,608,745 

9,064,789 

11,500,725 

10,033,413 

10,700,817 

46,757 

1902 

lya-^ 

1904 

1905 

67,416 
116,881 
144,796 
167,504 

17000"— YBK  1915- 


1  Includes  "  Gutta-percha"  only,  for  1867. 
—36 
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Table  190. — Imports  of  selected  forest  products,  1852-1916 — Continued. 


Year  ending 
June  30— 


Camphor, 
crude. 


I 

.  Poundf. 

1900 1  1,008,744 

1907 1  3,i:iS,070 

190S i  2,S14,2U9 

1900 1  l,0U0,4l>9 

1910 1  3,026,048 

1911 ;  3,?26,319 

1912 1  2,154,r)40 

1913 i  3,709,204 

1914 3,170,908 

1915 3,?29,207 


RublMjr 

Lumber. 

India 

Boards, 

rubJ>er. 

gums,  tctal. 

deals, 

planks. 

Shingles. 

and  other 

sawed. 

Pounds. 

Pounds. 

Mfeet. 

Jf. 

167,844,345 

81,109,451 

949,717 

900,856 

» 70, 003, 838 

106,747,589 

934,195 

881,008 

'62,233,160 

85,809,625 

791,288 

988,081 

•88,359,895 

114,598,768 

846,024 

1,056,363 

»101,044,681 

154,620,629 

1,054,416 

702,796 

72,046,260 

145,743,880 

872,374 

642,582 

110,210,173 

175,965,538 

905,275 

514,657 

113,3H4,359 

170,747,339 

1,090,028 

500,297 

131,in».s742 

101,777,250 

9-28,873 

895,036 

l?2,0o8,428 

196,121,979 

939, 32y 

1,487,116 

Shellac. 


Powmis, 
15,780,000 
17,785,960 
13,361,932 
19,185,137 
29|402,182 

15,4»4,M0 
18,74S,ni 
21,912,015 
16,719,756 
24,153,363 


Wood  pulp. 


Lfmgtomu 
157,234 
213,110 
237.514 
,  274,217 
378,823 

491,873 
477,508 
502,913 
508,360 
587,902 


I  Includes  *'  Guaj'ule  gum,"  crude. 

Table  191. — Principal  fann  products  imported  from  specified  countries  into  the  UniUd 

States,  1913-1915. 


Country  from  which  con- 
signed, and  article. 


Brazil: 

C<x'Oii  (crude).,  .pounds. . 

Cofli'o do 

British  West  Indies: 

Baniuuis liunohos. . 

('(H'(i:V pouucld. . 

Caniida:  To;i do 

China:  Tm do 

Colombia:  ColTen do 

Cuba: 

IJ:iuana.s bunohes. . 

Ru^ar  (raw) pound 'j.. 

Dominican      Kopnblic: 

Cof'.oa,  poundd 

Kcnador:  Cocoa do 

Franco: 

('llOO'« do 

<>li\ooil  (salad). {gallons.. 
Italy: 

(  lieo.>!0 ponndfs. . 

Nracaroiii do 

Olive  <»ii(' salad).. gallons.. 

Jjipan:  Tea pounds. . 

ilexico:  ColTee do 

^»ethor^•^nds: 

Cheese do 

CofTee do 

^*liilipy»in«i  Islands:  Su^iir, 

pounds 

•orl Uiral :  <  'ocoa . . .])onnils. . 
1  w  i  t  z  e  r  1  ;i  n  d :  ( 'hwse, 

JK)UP''S 


Year  ending  June  30— 


1913 


Quantity.        Value 


14,354,400 
639,262,011 

11.161,894 
29,r)S8,055 
3,024,508 
23,728.418 
89,684,514 

2,213.733 
1,311,741,043 

27.241, 7t'i3 
15,22^),  159 

3,«>s2,r)13 
932.536 

21.320,145 
l()l'.a')0.().s9 

3,risi,tM:> 

44,3.Sl.2:s 
2t»,  121,43<J 

3.  121).  790 

i,i>.w.(;7ri 

201.ir.0,<)72 
23,04(>.r)l7 

17,371,016 

11.660,464 
12,2:3.S,114 


$1,612,714 
87,867,451 

3,488.964 

4,040,691 

874,5.14 

3,247.761 

11,728,459 

834,206 
93,703,674 

3,068,655 
1,606,253 

78;-),  965 
1,465,635 

4,217,674 
4,602,468 
4,619,156 
7, 7«)3. 197 
4,090,909 


1914 


Quantity.        Value. 


25.870,186 
743,113,500 

15,677,191 
44,062,426 
3,112,383 
20,139,342 
91,830,513 

2,354,395 
4,926,606,243 

26,782,966 
26,319,735 

5,418,904 
949,858 

26,453,626 

121,924,372 

4,319,567 

41,913.273 

49,385,504 


439,079   3,656,763 
350,093   5,905,654 


4,593.199 
2,962,644 


116,749,211 
17,738,638 


3,183,350   22,489,706 

1,538,225  I  12,903.640 
3,619,098  I  14,077,601 


32,764,766 
76,016,463 

4,840,037 

5,372,327 

864,814 

2,755,512 

11,556,038 

853,536 
08,394,782 

3,187,006 
2,693,674 

1,032,817 
1,512,324 

6,024,270 
6,481,187 
6,552,098 
7,171,202 
8,028,186 

455,150 
936,763 

2,553,601 
2,292,059 

3,617,651 

1,633,424 
3,858,970 


1915 


Quantity. 


19,708,616 
773,400,315 

11,057,035 

40,738,651 

3,446,615 

23,100,546 

111,  on,  449 

2,708,634 

4,764,886,157 

46,620,464 
33,416,752 

3,554,297 
802,002 

25.662,434 
64,591,001 
4,864,366 
43,869,012 
52,706,120 

2,210,861. 
1,683,672 

336,843,306 
3,616,666 

14,786,682 

21,062,767 
12,860,068 


Valiw. 


•2,017,224 
65,402,260 

3,483,373 

5,407,363 

081,033 

3,140,308 

13,  no,  164 

030.761 
156,181,840 

5,400,510 
3,351,707 

737.312 
1,315,504 

5,106,800 
2,044,398 
6.080,646 
7,683.356 
6,806,161 

387,630 
353,781 

7,511,136 
512,370 

2,6n,340 

3,578,091 
3,386,471 
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Table  193. — Shipments  of  principal  domestic  farm  and  forest  produettfrom  the  Uniitd 

States  to  Hawaii  and  Porto  Rico,  191S-1915, 

[These  shipments  are  not  included  in  the  domestic  exports  from  or  Imports  into  the  United  States.] 


Year  ending  June  30— 


I*osses8ion  and  article. 


1913 


Quantity. 


HAWAU. 


Dairy  products pounds . .     3, 937, 495 

Meat  products 

Orain  and  grain  products ■ 

Rico pounds. .     4,  ()33, 805 

Lumber 


PORTO  KICO. 


I 


Dairy  products pounds. . 

Meat  products 

Deans  and  dried  peas.hushcls. . 

Grain  and  grain  pro<lucts 

Rice i)Ounds. .  128, 748,080 


2,833,463 
"199,823' 


Su 


.do., 


»gar. 

Tobacco do 

Lumber 


13,443,804 
2, 337, 501 


Value. 


1914 


Quantity. 


$578,337 

719,974 

2,282,034 

189,986 

1,502,117 


288,465 
3,211,247 

534,905 
2,585,820 
5,060,527 

636,012 

373,975 
1, 191, 154 


4,275,534 
■5,'63i,"5i5" 


2,210,881 
"*i63,'843' 


139,836,681 

16,855,067 

1,627,405 


Value. 


1915 


Quantity. 


$502, 516 

£38,960 

2,231,197 

216,263 

876,644 


207,817 

3,078,741 

409,661 

2,248,045 

5,300,364 

727,966 

337,790 

969,124 


4,015,195 


Value. 


974.272 


2,496,076 


127,310,116 

12.339,011 

1,106,120 


•563, 8U 

585,087 

2,479,340 

30, 7» 

1,181,788 


267,  M 

8,388,878 

672,181 

2,756,801 

4,851,888 

648,414 

178,  QM 

638, 7« 


Table  194. — Shipments  of  principal  domestic  farm  products  from  Hawaii  and  Porto 

Rico  to  the  United  States. 


Possession  und  article. 


HAWAII. 

roffoe i>ounds. . 

I'iueapples,  caniunl 

Sugar )X)unds. . 

PORTO  RICO. 

Crapcfruit l»oxes.. 

Oranges do 

Pineapples 

Molasses  and  sirup. .  .jriilUms. . 

Fugar pounds. . 

Tobacco,  leaf t\o 


1913 


Quantity. 


Value. 


2, 149, 875 


1,085,302,344 


210,210 
353, 03^^ 


ll,iri0,572 

?(>.'>. -I'JI),  310 

11, 0:.2, 4(i7 


$3.')2,905 

3,5(M),201 

36,607,820 


720.0S7 

740,010 

1,142,007 

fi()7.  747 


Year  ending  June  80— 


1914 


Quantity. 


4,430,722 


1,114,750,708 


206,200 
348,870 


15,577,832 
041,252,527 
0,308,227 


Value. 


8657,853 

4,536,019 

33,187,020 


761,760 
752,068 

1,245,215 

927,227 

20,239,831 

2,901,614 


1015 


Quantity. 


3,191,274 


l;SB0,6833ia 


276,550 
300,268 


12,001,811 
588,023,403 
7,085, 7n 


Value. 


$488,064 

5^066,190 

62,910,607 


834,386 
878,088 

1,728,801 

658,681 

27,277,880 

2,051,804 


ExforU  of  Agrieutimal 
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Table  \^. ^Destination  of  principal  farm  producU  expcrtedfmn  ikt  UnUed  Siatmt 

19H-1915. 


Quantity. 

Par  oent  Of  total. 

Article,    and    coun- 
try to  which  con- 
signed. 

Year  ending  June  80— 

1012 

1913 

1914 

1916  (pre. 

1919 

1918 

1014 

1916 

ANIMAL  MATTER. 

Cattle: 
TAn^a , . , 

Number. 
6,705 
76,025 
21,870 

Number, 
11,601 
1,778 
11,260 

Number, 
8,967 

Numher, 
761 

PertL 
0.4 
72.9 
20.7 

PertL. 
47.8 
7.9 
46.5 

PerdL 
48L7 

P«rcC 
181 7 

United  Kingdom... 

Other  countries 

9,419 

4,738 

61.8 

8BbS 

Total 

105,506 

24,714 

18,876 

6,484 

100.0 

100.0 

100,0 

ioolo 

Horses: 
Canada 

31,910 

517 

2,401 

26,560 

430 

1,717 

17,700 

609 

4,467 

42,080 

92,787 

154,667 

01.0 
L5 
0.9 

02.5 
L6 
0.0 

77.7 

X7 

19lO 

14.5 

United  Kingdom... 
Other  countries 

82.1 
88.4 

Total 

34,828 

28,707 

92,770 

989,840 

lOOlO 

100.0 

ioolo 

IfflKO 

Butter: 
Central   American 
States  and  Brit- 
ish Honduras 

West   Indies   and 
Bermuda 

PouMt. 
565,320 

1,488,538 
4,038,377 

Pounif. 
776,246 

1,892,606 
1,417,846 

PlMmit. 
810,254 

1,795,289 

796,669 
7,979,790 

9.8 

94.4 

00.8 

9L0 

88L8 

80LO 

2L9 

8L4 
46L7 

7.4 
ILO 

Other  countries 

81.0 

Total 

6,092,235 

8,585,600 

8,698,897 

9,860,704 

loao 

100.0 

100.0 

lOOiO 

Meat  products: 
Beef  products- 
Beef,  canned- 
United    King- 
dom  

5,743,114 
6,283,817 

8,117,149 
8,793,199 

1,167,104 
9,807,089 

04,760,788 
10,67^890 

6&1 
47.9 

46.0 
84.4 

88.4 

88.0 

86.0 

Other  countries. 

14.0 

Total 

11,026,431 

6,840,848 

8,464,788 

78,974,008 

100.0 

100.0 

190.9 

a6be 

UOlO 

Beef,  fresh- 
Panama 

United    King- 
dom 

5,400,785 

8,872,378 
091,157 

6,986,196 

196,886 
1,800,806 

6,684,891 

8,960,986 

64,«7,188 
119,987;i40 

814 

60L1 
0.5 

80lO 

1.7 
17.7 

910 

Other  countries. 

860,018 

06.9 

Total 

15,264,320 

7,362,888 

0,804,404 

179,440,884 

100.0 

100.O 

100.0 

10610 

Beef,       pickled, 
and       other 
cured— 
Canada 

1,752,083 
4.616,817 

5,077,404 

5,483,842 

8,747,366 
12,400,896 

712,086 
8,060,888 

8,807,887 

4,274,649 

6,989,949 
8,069,975 

1,881,160 
1,767;  786 

4,986,067 

8,900,981 

1,069,166 
878,648 

4,881,961 

9,097,9» 

]0,9M,1«1 
11,819,994 

4.0 
19L1 

18.8 

14.4 

9L0 
89.0 

11.0 
14.7 

98.9 
8L9 

6.7 
7.0 

9L9 

16L8 

17.7 
8L0 

5.9 

Germany 

Newfoundland 
and  Labrador. 

West      Indies 
andBermuda. 

United    King- 
dom  

L9 

• 

18.0 

&5 

94.5 

Other  countries 

97.0 

Totol 

38,087,907 

95,886,919 

98,866,974 

81,874,748 

100.0 

100.0 

i69,9 

MOiO 

Oleo  oil— 

Germany 

Netherlands 

Norway 

United    King- 
dom  

18,042,333 

66,804,182 

9,004,822 

9,959,942 
22,660,345 

17,480,790 

46,887,187 

0,607,696 

8,006,918 
14,415,419 

10,180,968 

47,414,481 

7;966,0I8 

9,918,969 
10,893,881 

Sit  717, 688 

9,964,844 

14,961,009 
98,886,641 

14.8 

no 

T.l 

7.0 
17.8 

UL8 

48L0 
7.1 

at 

li.0 

46L9 

r.i 

9Lf 

1T.4 

1.9 
17.8 

Other  countries. 

97.0 

Total 

126,467,124 

98,849,787 

97,017,068 

IB|4SB,9i9 

MOiO 

MiO 

MiO 

IOOlO 
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Duutinued. 
Heat  product! 

Vi^'.'.'.'.'.'.'.'. 

Unit«d  KluKdi 
Olher  oouutii? 

Total 

Pork  products— 

Bolglum 

Gaiuulu 

Netberlanils 


United 


Hutu  and  sho 

DdKlum 

C\iha.. '.'.'.'.'.'. 
UnlliKl    Kii 

Ottieiuouiiti 

Total 

lieUuni..., 
CattailB 

GariiiBiiv... 

Italy 

Meiicii 

Netberlands 
United    Kl 

Othorcriuuli 

Total 

Laid,  neiilrul 
(iermany . . . 

•iellierlanrts 


and  Exports  of  AgricfuUural  Products.  567 

the  United  Staus, 


HrfBiiim 

Cuniwi;!.... 

Fnui.p 

r.(Tni.-in;- 

lliiJv 

ifJJt:;::;::::: 

Itui':la,Kuropcaii., 

Spain 

iVl'wiKini.'diim... 
OHipti-ouiitrKB.... 

T.>[;)1 

Fniils; 

N-i-llii^rhiiiiisV. '.'.'.. 

TolA 

A|i;>]>^.  Inh-li— 

I'nllnltiii'iidum! 
uihorc'ouDtrlas.. 

TutaL 

AHl.'nifl,drled- 

XWllMllillilS 

rnilHl  Kinu.l.itu. 
Oi1i.>r.'uuiitr[<^i.. 

T"t;ll 

Fmvf' '.'.'.'.'.'.'.'.'.'. 

ii|h>>Troiuii'"t[w"'; 

Toial 

Fniils,  cannt-i- 

Tutal 

Inilni  Kingdom... 


Yaic  BwUng  June  30— 
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h'lRtum... 
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Table  195. — Destination  of  principal  farm  produdB  exported  frtmi  the  United  Staies, 

iP/2?-i9i5— Continued. 


Article,  and  coun- 
try to  which  con- 
signed. 


Quantity. 


Per  cent  of  total. 


FOREST    PBODUfTS— 

continued. 

Naval  stores — Con. 
Turpontino,  spirits 
of— 

Belgium 

Britisli  Oceaniu . . 

Canada 

Oermany 

Netherlands 

United  Kingdom 
Other  countries.. 


Total. 


Wood: 
Lumber — 
Boards,  deals, 
I»lanl:s,joi.st«, 
and    secant- 
ling— 

Argentina 

Belgium 

Brazil 

British  r)tftania 

Canada 

Central  Ameri- 
can Stales 
and  British 
Honduras 

China 

Cuba 

Fnuh-e 

<;ennaii\ 

Italy...". 

Mexico 

Netherlands 

Philii)iMne  Is- 
lands  

I'nitod  King- 
dom  

Other  countries 

T'»lal .   . 

Timber,  hewn  liii'l 
sawed — 

Cana'iu 

Fnirice 

(•ernianv 

Italv...: 

\otht'rlan<  !.•«... 
'nited  Kinjt|<)i:i 
>i  )i<>p  I  •III  11^1  rie** 


Year  ending  June  30— 


1015 

1912 

1913 

1914 

1915  (prfr- 
llmlnary). 

1013 

1013 

1014 

nary). 

Onllons. 

OalloM. 

OaUons. 

OaUont. 

Per  a. 

Peret. 

Per  a. 

Per  a. 

1,428,710 

1,872,803 

1,027,355 

113,673 

7.3 

8.0 

5.4 

1.3 

859,  f)05 

080,989 

499,248 

706,843 

4.4 

3.3 

3.7 

7.5 

020.012 

1,039,768 

1,114,863 

917,913 

4.7 

4.0 

6.0 

0.7 

2,812.100 

3,849,191 

3,275,929 

196,033 

14.4 

l&S 

17.8 

3.1 

3,379,518 

4,212,340 

4,393,902 

625,736 

17.3 

30.3 

S8.2 

6.6 

7,805,713 

7.432,271 

7,109,851 

5,338,734 

40.1 

85.S 

S7.0 

66.4 

2.332.923 

1.916,145 

1,479.650 

1,562,611 

11.0 

0.1 

7.0 

16.5 

lO./iW.Zll 

21,039.597 

18.900,704 

9.464.130 

100.0 

100.0 

100.0 

100.00 

Mfrct. 

Mfeet. 

Mfeet. 

Mfeet, 

325.525 

248,363 

208,177 

66,754 

13.0 

0.6 

&6 

6.0 

01. 970 

78,662 

62.772 

8,703 

3.8 

8.1 

3.0 

.8 

69,800 

69.823 

38.125 

10.370 

3.6 

3.7 

1.6 

.0 

218.431 

200,473 

293.009 

187,484 

0.8 

lai 

12.1 

16w6 

5.'>3.090 

645,257 

434,399 

183,734 

33.6 

3L3 

l&O 

10.1 

52.483 

66,609 

81,251 

45,787 

3.3 

3.3 

8.4 

4.0 

«3.G08 

8S. 749 

107,115 

66,238 

1.4 

3.4 

4.4 

5.1 

122,  SIC 

137.982 

122,938 

87.955 

5.3 

5.4 

5.1 

7.7 

2\,m\ 

30,202 

39,563 

6.145 

1.1 

1.3 

1.6 

.1 

74.(XiS 

83,752 

69,852 

7,983 

3.3 

3.3 

2.0 

.7 

3.>,:i97 

44.319 

53.623 

20,663 

1.5 

1.7 

2L2 

1.S 

km;., -174 

121,657 

69.111 

31,396 

4.6 

4.7 

2.0 

18 

102.012 

1*25.201 

120,661 

17,318 

4.4 

4.0 

6.0 

Lf 

21.222 

15,747 

22,485 

6.623 

LO 

.6 

.0 

.0 

220..');J7 

333,390 

332,467 

260,098 

0.7 

1X0 

13.8 

23.0 

:u<i.r»it) 

330, 147 

301,901 

139,072 

13.5 

13.0 

14.0 

13.3 

'i.'.WWMY.) 

2.:.70.233 

2,417.439 

l.K)6,212 

100.0 

100.0 

100.0 

100.0 

:u\,  102 

.'V.J.705 

37,846 

15,382 

13.3 

7.8 

8.0 

8.0 

•ill.  132 

3y.<.»50 

32.017 

6,192 

4.6 

7.8 

7.8 

8.6 

2.='j.21l 

:J2.023 

17,506 

2,337 

6.8 

6.8 

4.0 

L3 

.•.1,2H0 

41.720 

05,314 

25,763 

11.7 

8.7 

14.8 

14.8 

•U.:<27 

00.692 

57,776 

0.733 

14.7 

ILO 

13.1 

8.0 

1. -.•;.;*  17 

213.016 

186,906 

99,318 

35.7 

41.6 

42.4 

57.1 

07.yi2 

M.o2r> 

43.771 

18,064 

15.3 

15.0 

0.8 

10.4 

j:js.o'21 

.'dl.ri37 

441.166 

173,780 

100.0 

100.0 

IX.  0 

100.0 
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Table   196. — Origin  of  pnncrpal  farm  products  imported  into  the    United  States, 

1912-1915. 


Quantity. 

Per  cent  of  total. 

Article,    and    coun- 
try from  which  con- 
signed. 

Year  ending  June  30— 

1912 

1913 

Number. 
391,477 
30,172 

1914 

1915  (pre- 
liminary). 

1912 

1913 

1914 

1916 

1^ 
nary). 

ANIMAL  MATTER. 

Cattle: 
Mexico 

Number. 
315,227 
3,145 

Number. 
625,253 
243, 115 

Number. 
343,809 
194,358 

Perct. 
99.0 
1.0 

Per  a. 
92.8 
7.2 

Peret. 
72.0 
28.0 

Peret. 
63.0 

Other  countries 

86.1 

Total 

318,372 

421,649 

868,368 

538,167 

100.0 

100.0 

100.0 

100.0 

Horses: 
Canada 

1,828 
1,692 
3,087 

2,063 
1,925 
6,020 

4,435 

1,171 

27,413 

3,616 

236 

8,902 

27.7 
26.6 
46.7 

20.6 
19.2 
60.2 

13.4 

8.6 

83.1 

27.8 

France 

1.0 

Other  countries 

70.3 

Total 

6,607 

10,008 

33,019 

12,652 

100.0 

100.0 

100.0 

100.0 

Dairy  products: 
Checks    including 
substitutes — 
Fnuico 

Pounds. 

3,882,891 
20,625,202 
15,147,393 

6, 8S6, 521 

Pounds. 

3,982,513 
21,326,445 
17,371,616 

6,707,370 

Pounds. 

5,418,904 
26,453,826 
22,490,006 

9,421,677 

Pounds. 

3,664,297 
25,662,434 
14,766,682 

6, 165, 107 

8.3 
44.3 
32.6 
14.9 

8.1 
43.2 
36.2 
13.6 

8.6 
41.6 
86.8 
14.7 

7.1 

Italy 

61.2 

Swiizerland 

Other  countries.. 

29.6 
12.2 

Total 

46,542,007 

49,387,944 

63,784,313 

50,138,520 

100.0 

100.0 

100.0 

100.0 

Fibers,  animal: 
Silk,  raw- 
China 

4,776,506 

2,05h,456 

14, 493, 131 

281,427 

5,510,607 

2,811,606 

17,425,353 

301,906 

6,926,746 

1,997,428 

20,196,212 

474,287 

6,097,169 

2,610,670 

18,217,083 

106,103 

22.1 
9.6 

67.1 
1.3 

21.2 

10.8 

66.9 

1.1 

20.7 
7.0 

70.0 
1.7 

10.6 

Italy 

10.0 

Japan 

70.0 

Other  countries. . 

.4 

Total 

21,609,520 

26,049,472 

28,594,672      26,030,925 

100.0 

100.0 

100.0 

100.0 

Wool,  rlas.s  1— 

.■\rj^fntina 

Au.stralia,    Coni- 
niomvoalth  of .. 
Belgium     

21, 450, 715 

12,971,908 
(".2, 47S 

2, 923, 527 
:H).  ^♦2S,  128 

2,tV<;(i,7U2 

22,003,402 

5,619,342 
266,930 

6,306,874 
29,368,707 

2, 057, 620 
415,840 

30,959,660 

23,757,714 
4,581,419 
4,710,748 

45,223,714 
7,972,159 
7,883,347 

65,373,017 

66,063,841 
3,002,967 
384,146 
38,897,503 
14,  «^,  962 
33,710,985 

30.1 

18.2 

.1 

4.1 

4.34 

3.7 

.4 

33.0 

8.4 
.4 

9.4 
43.7 

4.0 
.6 

24.8 

19.0 
3.7 
8.8 

86.2 
6.4 
6.1 

29.4 

29.8 
1.4 

Now  Zoalan<l 

riiittyl  Kiniidom. 
I'ruiriiiiv 

.2 

17.6 
6.6 

OlluT  count rit's. . 
Total 

1'.»1».871 
71.2t);j.32*» 

16.1 

67, 2:i.S,  715 

125,aS8,761     222,017,420 

100.0 

100.0 

100.0 

100.0 

Wool,  class  2  - 
Canada 

(.;n.2i«i 

343,908 

13, 505, 151 

3,137,387 

4,542,139 

12,301,661 

1,995,898 

6,094,660 
8,607,638 
1,352,396 

4.1 
75.7 
20.2 

1.4 
80.0 
18.6 

24.1 
65.3 
10.6 

33.8 

[iiiKHl  Kingdom. 
Other  counirit*. . 

11.772.:)12 

57.2 
9.0 

Total 

1 '>,  oo7,  ()«'4 

16,as(),446 

18,839,698       15,0;>1,694 

100.0 

100.0 

100.0 

100.0 

WcK^l .  (.'lass  :i-— 

Ar^;t>ntina 

HritLsli  Kast  In- 
<li0s 

4,429,123 
4,440,60<'. 

2,337,196 

3,962,811 
35,926,815 

25,645,077 

7,394,257 

20, 900, 746 

15,001,192 

5,452,526 

2,788,130 
29,884,064 

22,627.514 

6,360,091 

22,105,267 

13,795,731 

10,509,249 

859, 121 
36,466,392 

2,211,018 

2,486,957 

10,233,744 

8,964,271 

4.2 

4.2 
30.1 

19.6 

7.3 

21.7 

13.0 

2.1 

3.6 
32.3 

23.1 
6.7 

18.8 
13.4 

6.8 

2.7 
29.8 

22.2 

6.2 

21.7 

18.6 

16.0 
1.8 

China  ...               1 

32, 060, 405 

20, 757, 933 

7,7S(),616 

23, 122, 5<)1 

14,048,476 

64  0 

Kussia     (Asiatic 

and  Furofvani.' 
Turkey  (Asiatic), 
rnitetl  Kingdom. 
Other  countries.. 

3.4 

3.8 

16.6 

6.9 

Total •... 

106,639,720 

111,168,094 

102,003,313 

65,709,762 

100.0 

100.0 

100.0 

100.0 
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Table 


Article,    uiil 
Iryrmmwlih 


(luaatltj-. 
,.^  _  Year  ending  Jimfl  30— 


ockini^boiise  proil- 

Hldfa  and  likixiii, 
olherlhnnfius— 
Call  skins - 

IJ«1«"."° 

fanaua 

GwnionyV".'.'; 
Natharlands.. 


Oftw™ 


Cattle  hidss— 

Bnvl 

Canada 

Colomliia 

Cuba 

Ea.1t  Indies... 

(t«rmsny 

Ilalj; 

Netherlands . . 
RmeiEii  (Euro- 

I'niled    king- 

vn«niay";;;: 

Oliwr  couDlrl^ 

Total 

OoatiiklnH— 

Jttrka.'.'.'.'.'.'.'.'. 

Arcmlliia 

llraiil 

China 

KniiMniliF-... 


M 


MbxIid JES^ 

llussin  (V:iim- 


irlrl-h  I  'i-nini.! 

tiiiula  (Eum- 
'^ll»d  "liii'iB- 


Iiiipiirtu  mid  lirportH  i>f  AifricuUviitl  l*n»ltwlH,  .1711 


Vmr  M«\iiri  Joii 


i-.Ki  i:,.i.  i:iri:i;r 


T.r.-.i'.'nr, 

1».!iV,.:M 
VI.K9.K' 

;'■  "r'''^. 

,.IV'",~'< 

;\.4iu     vs-v*  lu    ]j; 
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Table   196. — Origin  of  principal  farm   products  imported  into  the  United  StaUSf 

1912-1915— Oontinned . 


Quantity. 

Per  cent  of  total. 

Article,    and    coun- 
trv  from  which  con- 

Year  ondii^  June  30— 

signed. 

1912 

1913 

1914 

Bunches. 
15,677,191 

25,432,760 
2,354,305 
2,271.866 
2,947,380 

1915  (pre- 
liminary). 

1012 

lOlS 

1014 

1015 
nary). 

VEGETABLE    M.VT- 

TEK— contd. 

Fruits: 
Hananas— 
JJritLsh  West  In- 
dies  

Bundles. 
15.474,513 

23.631.604 
2,478,581 
1,804,536 
1,131,305 

Bunches. 
11,164,894 

25,108,590 
2.213.733 
2,869,247 
1,000,645 

Bunches. 
11,957,935 

22,470,600 
2,708,624 
1,567,461 
2,386,065 

Per  a. 
34.8 

63.1 
6.6 
4.1 
2.4 

Pera. 
26.4 

60lS 
6.2 
6.8 
2.3 

PereL 
82.2 

62.1 
4.8 
4.7 
6.2 

PereL 
29L1 

Central  American 
States  and  Brit- 
ish Honduras. . . 

Cuba 

54.7 
6b6 

South  Amn-ic^. . . 
Other  countries.. 

8.8 

&8 

Total 

44.520.539 

42,357.109 

48,683,502 

41.091.585 

100.0 

100.0 

100.0. 

ioolo 

Nuts: 
Walnuts— 
A  ustria-Uungory 
France 

Pound  K. 

771.003 

24.145.579 

5. 143, 873 

718,915 

6,434.304 

Pounds. 

4,409 

20. 379. 294 

3,315,483 

424,418 

2,538,837 

Pounds. 
514,455 

19,020,143 
6,275,717 
1.712.209 
9.673,204 

Pounds, 

2.1 
64.0 
13.8 

1.0 
17.3 

.0 

76.4 

12.4 

1.6 

0.6 

1.4 
61.1 
16.0 

4.6 
26.0 

18.716,038 

6,440,034 

15,844 

8.272.122 

fiObO 

Italv 

UlS 

Turkey  (Asiatic). 
Other  countries. . 

.0 
24.7 

Total 

37. 213. 674 

26.662,441 

37, 105, 728 

33,445,838 

100.0 

100.0 

100.0 

100.0 

Oil,  vegetable: 
Olive,  salad- 
France 

Gallons. 

809.629 
3. 245. 863 

781.023 

Gallons. 

932, 536 
3,5^M,945 

703.520 

Oallons. 

949,858 
4,319,567 

948, 13.S 

OaHons. 

802,002 
4,8M.388 
1.044.487 

16.7 
67.1 
16.2 

17.0 
68.7 
13.4 

16.  S 
60.5 
16.2 

ILO 

Ilalv 

72.6 

Other  countrie,'?.. 

16.6 

Total 

4. 8»i,  515 

5,221,001 

6.217,660 

6.710.067 

100.0 

100.0 

100.0 

100.0 

Soy-bean  oil— 
.tapan 

Pounds. 
13, 357, 373 
9.874,210 
4,  789. 699 

Pounds. 
7.979.144 
2. 523. 321 
1,837.720 

Pounds. 
6,425.306 
1,453.932 
8.481,214 

Pounds. 
5,471.011 
006.134 
12. 828,476 

47.7 
35.2 
17.1 

64.7 
20.4 
14.0 

80.8 

8.0 

61.8 

28.6 

4.7 

66.8 

Tnited  Kingdom. 
Other  countries. . 

Total 

28. 021, 282 

12.340,185 

16.360.452 

10,206,521 

100.0 

100.0 

100.0 

100.0 

Opium: 
Turkey      (Asiatic 
and  Kun>pean)... 
United  Kingdom... 
Other  countriivs 

274,712 
S2.  7S2 
42.  .Ut 

420.406 
G1.782 
2t),  245 

383.489 
39.372 
32. 3:» 

440.529 

38.258 

5,240 

68.7 
20.7 
10.6 

82.7 

12.2 

6.1 

88.2 
8.6 
8.2 

01.0 
7.9 
1.1 

Total 

3ay.  8."^7 

508.433 

455.200 

484.027 

100.0 

100.0 

100.0 

loao 

Soe<ls: 
F 1  a  X  s  (» e  d  or  lin- 
seed— 

Arffontinu 

nelgiuni 

Bui<h(h. 
1.210.62S 

Bush  eh. 
429. 251 

Bu^fhcls. 

BusheU. 
3,927,642 

17.7 

6.2 

22.3 

61.3 

2.7 

.8 

8.1 
.0 

2.4 

80.4 

.0 

.1 

.0 

00.0 

.1 

.0 

8(L8 

357. 4S0                    157 
1.525.310             128,981 
3. 510,  SS3         4.  7:^2. 316 

18:^.119                2,453 

3 

50 

8.647.1(i8 

6,010 

4 

IJrllish  India 

•  anadu 

I'nite'l  Kin^rdom. 

30.000 
6,620.860 

.4 
0B.2 

Other  (*«untries.. 

Total 

( ;  mss  seed — 
(lover— 
Cana^la 

51..^8^>                1.135 

68.823 

.6 

6,S41,80C. 

Pnund/<. 
3.551.792 

5,291,290 

8,053,235 

10,666,215 

100.0 

100.0 

100.0 

100.0 

,     Pounds. 

9  Kfc7   14.1 

Pounds. 
5.741,516 
15,402.710 
4.200.141 
44.000 
4, 719. 282 

Pounds. 

1,525.080 

18.870,326 

336,576 

340,246 

3.076.484 

0.2 
28.0 
88.6 
16.1 
19.1 

18.6 
82.8 
26.0 
18.8 
14.2 

10.1 
61.2 
14.0 
.1 
16.6 

6.8 

78L2 

1.4 
1  4 

Franco 

S.SS2.820        6.857.096 

12.951.378        5,655.558 

5,  823. 223        2. 816.  795 

7,341.924        3,007,965 

(lermany 

Italy 

Other  countries 

UL7 

Total 

as, 551, 137       •il.t»4  557 

30.107.649 

24,156,711 

100.0 

100.0 

100.0 

IflflLt 
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Table  196. — Origin  of  principal  farm  products  imported  itUo   the    United   Statee, 

1912-1915— Contmned. 


Article,  and  coun- 
try from  which  con- 
signed. 


1912 


FOREST    PRODUCTS— 

continued. 

Wood — Continued. 
Boards,  planks, 
deois.and other  , 
sawei  lumber— 

(Canada 

Other  coimtries . . 


Total 


Mfeet. 
8.0.323 
31,829 


9a'>.152 


Wood  pulp: 

Canada 

Germany 

Norvray 

Sweden 

Other  countries 


Pounds. 
468.870,801 
147,030,609 
166,097,5.31 
23S.613,7.')a 

49.005,759 


Quantity. 


Par  oant  of  total. 


Year  ending  June  30— 


1913 


Mfed. 
1,021,810 
68,818 


1,090,628 


Pounds. 
463,877,961 
151,481,033 
189.951,469 
283,916.347 

37,298,387 


Total 1,009,618,458  j  1,126,525,207 


1914 


Mfeet. 

8«2,833 
36,010 


1915  (pre- 
liminary). 


Mfeet. 
W8.668 
30,050 


928,873 


830,323 


Pounds. 
524,251,441 
149,171,214 
181,255,024 
265,457,874 

18,591,642 


1,138,?27,195 


POIIM^. 

660,056,640 

83,119,080 

200,934,720 

360.183,680 

22,060,560 


1012 


Pertt. 
90.2 
3.8 


100.0 


43.8 
13.7 
15.6 
22.3 
4.7 


1,316,945,280 


100.0 


1018 


Peret. 
98.7 
0.3 


100.0 


41.2 
18.4 
10.0 
25.3 
3.3 


1014 


reret, 
90.1 
8.9 


100.0 


40.0 
13.1 
15.9 
23.8 
1.7 


100.0 


100.0 


1915 
1^ 

y). 


Pff-d. 

00.7 

8.8 


100.0 


50.3 
8.8 

18.8 

80.0 

1.0 


100^0 


Table  107.— Rural  and  agricultural  population  in  various  countries. 


Countrj'. 


K  ural  population. 


Year. 


r lilted  States. 


1910 


Aiistria-IIiingary: 

Austria 

Hungary 


Total  Austria-IIimpary 


nelKiiim 1910 

Hrilisli  India I 

HulKi^ria. 


Denmark 1911 

Finland 


Friincc I    1906 

lorniany ' 

N'orwav 


Port  iii'al ■    18W 

■'-'"uania 1900 


I 


Number. 


49,348,883 


Percent 
of  total 


.L 


1,654,277 


1,647,350 


22,715,011 


3,458,996 
4,^36.904 


ia: 

lucasus .. . 
Mitral  Asiii 

'oland 

{nssiapro'" 

-  I■^-•^rI■■> 


^woder 

•witxerl i 

"'♦ed  Kinrrdom: 
'"■»'ind  an«l  Wa. 


1900 
1911 


1,047,795 
7,907,550 


53.7 


22.3 


59.7 


57.9 


68.5 
81.2 


Population  d 


ion  depflndeo 
agriculture. 


itnpon 


31.0 
21.0 


Year. 


1900 
1900 

1900 


1901 
1906 
1911 
1900 
1891 
1907 
1900 
1900 


1897 
1807 
1807 
1897 
1807 

1807 

1900 
1000 

1900 


Number. 


13,447,803 
13,061,118 


20,508,480 


191,001,731 

8,o»,aoi 

l,Oti,00B 

1,555,357 

17,435,888 

17,089,400 

854,787 

3,307,100 


7,360,438 
0,301,400 
6,308,800 
09,470,880 
4,448,480 


03,840,600 


3,007,088 
3,844,018 
1,087,006 


Per  est 
of  total 


51.4 
07.8 


58.4 


0S.1 
70.0 
87.1 
57.8 
45.7 
27.7 
88.5 
08.1 


78.3 
88.1 
50.4 

74.8 

n.3 


73.0 


84.3 
46lO 
8&8 
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Table  198. — Number  of  persons  engaged  in  agriculture  in  rariota  countries. 


Country 


Ye;ir. 


United  States 

Algeria 

Arpentina 

Au.str.ili  I 

Austria-Hungary 

Belgium 

Bolivia 

Briiish  Indii 

British  North  Borneo... 

Bul.L-ari.i 

Canida 

Cevlon 

Chile 

Cuba 

Cyprus 

Denmark 

Ep.vpt 

FederalAl  Ualay  States. 

Finland 

ForraoJd 

France 

Germany 

Greece..". 

Grenada 

Italy 

Jamaica 

Malta  and  (Jozo 

Muuri'ius 

Nethe'l.incis 

KewZeiland 

Norw.iy 

rhilipjiino  I.slands 

Porto  ttico 


rorlu^'iil. 


Ru'^^i.i: 

In  I'urope. 
In  Asia 


1910 
18JS1 
1S95 
1901 
1900 
1900 
1900 
1901 
1901 
1905 
1901 
1901 
19«)7 
1907 
1901 
1911 
1907 
1901 
1900 
1905 
19'J6 
1907 
1907 
1901 
1901 
1911 
1901 
1901 
1S99 
1911 
1910 
1903 
1S99 
1900 


1S97 
iyj7 


Total KMT 


St.  Lui  ia 

Scrl)i.i 

biori  I  i-ri)n«' 

Sp  lin 

S'.vt  <lon 

Swit/i-rl  iinl 

Trinid.id  '.nl  'i'.d)a'.'«). . 
Vnioii  of  Sourh.  .Africa. 
Vnilcd  ivin^dorn 


1901 
19*  K) 
IWH 
1900 
1900 

v.m 
v.m 

KH)4 
llKJl 


Males. 


Number. 


10,582,039 
636,078 
318,119 
377, 626 

8, 185, 250 
533,665 


63,026,365 


895,206 
707,997 
745,074 
448,546 
364,821 
33,611 
386,016 

2,258,005 
115,027 
321,538 
763,456 

5.452,392 

6, 146, 723 

321, 120 

8,816 

6,370,277 


Percent 
of  males 
in  all 
occupa- 
tions. 


10, 235 

72, 493 

490,694 

103,644 


1,103.777 

196. 893 

1,127,268 


13.808,505 
2,092,965 


15,901,470 


311,700 

8,70.') 

3,741,730 

7fil,016 

392,971 

51,744 

863,223 

2, 109, 812 


35.2 
74.8 
28.0 
29.5 
58.5 


23.6 


67.3 


73.3 
4^.4 
65.0 
50.3 
52.2 
62.8 
45.7 
67.2 
28v2 
51.4 
70.6 
41.9 
27.7 
47.3 
57.1 
57.9 


13.3 
57.1 
32.9 
28.5 


57.8 
73.3 
65.3 


59.6 
69.2 


Females. 


Number. 


1,806,584 
91,602 
67, 174 
39,029 

5,935,805 
163,707 


27,867,210 


837,406 

8,940 

318,551 

21,877 

3,110 

2,757 

110,169 

57, 144 

52,324 

102,008 

263,664 

3,324,661 

4,686,749 

6,972 

7,722 

3,196,063 


Percent 

of  females 

in  all 

occupa- 
tions. 


22.4 
53.7 
13.4 
11.1 
70.3 
17.6 


66.5 


3,613 

5,989 

79,584 

7,472 


90,286 

1,868 

380,293 


1,974,164 
105, 137 


CO.  7 


2,079,301 


05. 5 

13,524 

28.7 

4,544 

58.1 

775,270 

52.4 

333,264 

37.1 

80,326 

54.7 

25,765 

56.3 

847,  a57 

16.3 

152,642 

94.9 
3.7 
65.4 
6.2 
4.2 
20.8 
28.5 
33.3 
82.7 
39.6 
82.4 
43.2 
48.3 
12.2 
49.7 
60.6 


15.8 

38.0 

18.4 

8.3 


8.8 

3.9 

62.0 


38.0 
30.6 


37.5 


50.5 
21.7 
51.8 
53.8 
16.1 
39.3 
77.5 
2.9 


Total     persons    en- 

faged    in    agricol- 
ure. 


Number. 


12,388,623 

727,680 

385,323 

416,665 

14,121,065 

697,372 

564,009 

90,893,575 

32,892 

1,73(2,612 

716,937 

1,063,625 

470,423 

367,921 

36,368 

496,186 

2,315,149 

167,351 

423,646 

1,027,120 

8,777,053 

9.732,472 

328,092 

16,638 

9,666,340 

271,493 

13,848 

78,482 

670,278 

111,116 

307,628 

1,254,063 

198,761 

1,507,661 


Percent 
ofpersoof 

InaU 
occnpa- 

tions. 


16,782,609 
2, 198, 102 


17,980,771 


15,796 

325,224 

13,249 

4,. "in,  000 

1,094:,  280 

4?3,297 

77,509 

1,710,280 

2,262,454 


22.B 
71.S 
».6 
25.f 

63.  f 
21.  f 
43.  S 
«7.1 
•4.3 
8X4 
39.9 
65.1 
37.7 
47.6 
54.6 
40.3 
65.6 
35.6 
48.6 
73.3 
43.4 
34.6 
44.6 
63.4 
58.6 
66.1 
13.9 
55.9 
29.6 
34.6 
33.4 
41.3 
63.6 
6L4 


55.6 
65.3 


56.7 


54.1 
64.7 
25.9 
56.9 
53.8 
30.4 
48.4 
66.1 
12.4 


iT.;<i',' 


vr.K  lM."i 
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Table  199. —  Total  area  and offritmltural  landin  varioiu  oownlrUt. 

[An  olassinwl  aad  rsportad  I17  til 


.1..  iL  Ja  t-Hi'htn  niiltlvnlAl  l^iiiil.  aba  iiatiii^l  iiiFailmvs  uml  piL<turas,  rurtsis,  imodlots,  11111  li 
ivolPI  Lu oiiir.iniMNl  wn BU't  sliniKt. 
'nrIirl»<riilLaw  imih:  BlsDanilii^iiil  env?  Isn'ls. 
i'liiiflgiirerar"|>ro'liirliv«  luvl''  In  ChUa  vuIuOm  musbss,  hmtlis,  Bad  piodiiotlTa  but 

icluilea  ulillf  ial  Dmdinn  (md  pBitniM^ 


National  Forests. 
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NATIONAL  FORESTS. 


Taulb  200. — Xational /oreMs:  Timber  disposed  of,  (piantityy  price,  and  number  of 

rrvenv^  under  specified  heads,  and  details  of  grazing  priviUgeSy  years  ended  Jul 

I'JIO  to  VJ15. 

[Reported  by  th«  Forest  Senrioe.] 


'une  SOt 


llem. 


Free  tImWr  ffiven: 

Number  of  u>er3 

TimWrcut M  ft.. 

Value dolLs. . 

Tiinl)^r  sales: 

N  umbor 

(^lantity M  ft.. 

Viivi-  jMT  thmiaud  board 
f et'l  V liveiiuip  I dolls . . 

Kin  1>  (>f  stock: 

rattl** No.. 

CJoaU^ No.. 

Ho^,.> No.. 

Horses .No. . 

Sheep No.. 

Total No.. 

Revenue: 
From  - 

Timber  sales <loU5. . 

Timber   settlements,* 

dollars 

Penalties    for    timber 

trespa*^*? dolls. . 

Turnwitine         sales,* 

dollar:* 

Fire  trespass dolls. . 

Sp«y?iol  u>es^.,. dolls.. 
Orazing  fees  . .  .dolls. . 
GrHiinjj     trespass, 

dollar.s 

\Vater  power . .  .dolls. . 


Total  revenue  .dolb. 


Year  ended  June  30— 


1910 


35,364 
104,796 
1T6, 167 

5,398 
574, 5oo 

2.44 


1911 


40,660 
123,488 
196,980 

5,653 
830^304 

2.56 


1,409,873 

90,300 

3,145 

84,552 

7,558,650 


9,14<».520 


1,351,922 

77,668 

4,500 

91,516 

7,371,747 


8,897,353 


940,090 
67,562 
35,142 


634 

59,811 

978,056 

7,953 


2,990,148 


935,128 
22,035 
43,236 


14,371 

76,646 

030,96ft 

4,G24 


2,026,906 


1912 


38,749 
123,233 
196,335 

5,772 
799,417 

2.00 


1913 


38,264 
121,750 
191,825 

6,182 
2,137,311 

2.01 


1,403,025 

83,849 

4,330 

05,343 

7,4«7,890 


0,054,437 


094,314 
33,287 
40,291 


21,810 

48,249 

062, 175 

6,667 
50,663 


2,167,356 


1,455,922 

76,898 

3,277 

97,919 

7,790.953 


9,424,960 


1,282,647 
36,105 
17,558 


5,028 

67,278 

1,001,156 

6,583 
51,235 


2,467,500 


1914 


39,466 
120,575 
183,223 

8,303 
1,540,084 

2.30 


1,508,639 

58,616 

3,381 

108, 241 

7,560,186 


0,230,063 


1,243,195 

30,027 

12,081 

15,372 

7,050 

68,773 

007,  i83 

4,765 
47,164 


2,437,710 


1915 


40,040 
123,250 
906,507 

io,oas 

1,003,580 
2.44 


1,627,321 

61,400 

2,792 

06,033 

7,232,276 


0,010,731 


1,244,085 

3,181 

7,294 

8,01f 

661 

78,021 

1,130,175 

5,818 
80,104 


«  3,500,044 


>  Includes  t  Imber  taken  in  the  exercise  of  permits  for  rifdits  of  way,  deTelopment  of  power,  eto. 

<  Prior  to  l'.)l  1  rocoipts  from  sale  of  turpentine  were  included  with  timber  sides. 
•  Included  under  "Special  use''  prior  to  1912. 

<  Refunds  durum  year,  $.54,575. 

T.vbi.p:  201. — Area  of  national  forest  lands,  June  $0,  191S. 

(Reported  by  Vorest  Senrioe.] 


Slate  and  forest. 


Ala:5k:\: 

("]iuu';n-h. 

TdUj-'.^sS. 


Total 


Arizona: 

Ap'^rl.c 

(hiririihua  '. 

(  'ironino 

(  oroT)*<io. . . 

Cro^ik 

I>ixiei 

K:iibai) 

M;mzano  • . . 

Prfscott 

Sif.!rt':ivi-s.. . 

Tont<» 

Tusavan 


Net  area. 


Acre*. 
11,170,929 
15,455,694 


26,626,633 


State  and  forest. 


Arkansas: 
Arkansas. 
Ozark.... 


Total. 


1, 1S6.  A48 
348.971 

1,601,523 
962.690 
867,286 
605,646 

1,072.411 
27,708 

1,341,763 
667,408 

1,008,144 

1,607,727 


Total 12,288,125 

i 

<For  total  area,  see  "NatioiMd  Fonsti  mw^mnAh^^  jq^  l^l^  8Ut«.^ 


California: 

Angles 

Caliibmia 

Cleveland 

C.^ter» 

Eldorado^ 

Iiiyoi , 

Kern 

Klamath^ 

Lassen 

Modoc 

Mono! 

Mmterej 

numas , 

Santa  Barbara. 
Sequoia , 


Net 


Attn. 
080,430 
4S8.040 


1.160,370 


«7.064 

822,137 

888.041 

51.263 

640,350 

1,252,288 

1.368,007 

1,471.017 

1.013.143 

1,182,817 

801.514 

438,765 

1.147,550 

1,008.008 

«20,256 


680 
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Table  2Q\.  -Area  of  national  forest  lands  ^  June  SO,  1915 — Continued. 


state  and  forest. 


Oalifomio — Continued. 

Shasta 

Sierra 

Siskivou  ^ 

Stanislaus 

Tahoe  > 

Trinity 


Total. 


Colorado: 

Arapaho 

Hattlcment... 

Cochetopa 

Colorado 

Duranj!o 

Uunnison 

Ilavdcn » 

Holy  Cross 

LaSal» 

Ix»dville 

Montezuma... 

Tike 

lUo  (irandc... 

Uoutt 

San  Isabel 

San  Juan 

Sopris 

I'ncom])ahta"e. 
White  liiver.. 


Total. 

Florida: 
Florida. 


Idaho: 

Boise 

Cache! 

Caribou » 

Challis 

Cleanvater 

Coeurd' A  lone- 
Idaho 

Kaniksu  ' 

Lemhi 

Minidoka  ^ 

Nez  Perce 

rali}>adei 

rayclte 

Tend  Oreille.. 

rocatclIo» 

St.  Jw 

Salmon 

Sawtooth 

Selway 

Tiirjrhee ' 

Weiser 


Net  area. 


Acres. 
828,205 

1,495,006 
349,772 
822,269 
546,630 

1,430,446 


19,866,203 


636,980 

653,199 

902,924 

495,826 

615, 221 

908.658 

66,318 

577,634 

27,444 

935,566 

699,523 

1,143,772 

1.145,632 

852,339 

598,964 

610, 733 

596,900 

791.173 

848,876 


13.107,6S1 


299,166 


1,046,438 
262,636 
6N9, 413 

1.261.(«2 
S49, 471 
Gift,  S22 

1.193.392 
1!W,  480 

1,067,146 
515, 491 

1.693,858 
2Wi,984 

s:w,047 

2:.i,6.si 
en,  fill 

1,(522, 92.'> 

1.2V{,8i)i'> 

l,604,6r)3 

697,974 

50:?,  610 


Total I    17,  s<>s.  S2t) 


■^nsas: 

■^'■lllSliS. 


130.010 


iiqan: 
l;ir«pu*'f»». 


""-^t 


lin 


I    ,    -w»' 


*  1 1  i'*o»»./\*' 


173.517 
813,  WK) 


9S7. 377 


Li)Slkb  ./IVi 

Jeartooii 
leaverhe"' 
Utt<»rror 
JUv'kf»^' 


.*6;j.844 

.338.611 

017,013 

;,'>6,713 

<  16,790 


2n.?>i7 
♦i2,r,io 

M,i:,7  I 


state  and  forest. 


Montana— C'Ontinued. 

Custer    

Deerlodge 

Flathead 

Gallatin 

Helena 

Jefferson 

Koot«nai 

Lewis  and  Clark., 

T-rOlO 

Madison 

Missoula 

Siouxi 

Total 

Xe'trasTca: 

Nebraska 

Ne\Tida: 

Kldoradoi 

Humboldt 

Inyo> 

Moapa 

Mono  > 

Nevada 

Ruby 

Santa  Rosa 

Tahoe 

Toiyalie 

Total 

New  Mexico: 

Alamo 

Carson 

Chiricahua> 

Datil 

C.ila 

Jemez 

T^incoln 

Manzano* 

Pecos 

Total 

North  Dakota: 

Dakota 

Oklahoma: 

Wichita 

Oreson: 

Cascade 

Crater 

Deschutes 

Fremont 

Klamath* 

Mnlheur 

Mliiam 

Ochoco 

Oregon 

Paulina ...  1 

Santiam 

Siskiyou! 

Siusliiw 

Umatilla 

I'mpqua 

Wallowa 

Wenaha  > 

"Whitman 

Total 

Porto  Rico: 

Luqulllo '. 

South  Dakota: 

Black  Hills 

Harney 

Sioux* 

Total 


Net  area. 


Acrat. 
436,  gS7 
835,960 

1,812,104 
565,554 
080,965 

1,045,  an 

1,344,711 
817,411 
802,310 
090,313 
090,251 
102,138 


10,101,734 


108.050 


400 

002.578 

72;  043 

382,543 

404,354 

1.338,455 

343,027 

270,340 

14,087 

1,907,083 


5.287,710 


007,743 
870,050 
127,308 
2,000.305 
1,438,023 
733,170 
553,047 
758, 7M 
034,0U» 


8,400,511 


0,414 


01,480 


1,010,505 

753,403 

801,748 

777,308 

4.000 

1,057,083 
300,025 
710.002 

1,030,705 
800,700 
504,203 


520,705 
400.003 
060,568 
004.314 
425,444 
877,500 


13.250,003 


33,075 


485^380 
505,300 

78,500 


1,130.800 


..t  V     ^NUkional  Forests  extending  into  two  States." 


Nationdl  FitruU. 
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'sly  apiHsved  cffoctlv*  till  sxplnUanotpvlod, 


National  Forests. 
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Forest. 


Nuiatx)r  of  stock  authorized. 


Cattle 

and 

horsos. 


-I- 

:+ 

4- 


DLstri(>t  3  -^'ontiiniod. 

Coconino  ' 

Coronado 

<'rtM)k 

J)uiil 

iV\\'ji 

Jemfz ] 

Lincoln ;  + 

AluU   :i7lO  * -+- 

I^n*-s I 

T-.>^(•ott f 

Sit  iTOdvpis '  + 

TnlllO -f 

Tu.^ayun  » — 


40.900 

2.3, 200 

IS.  000 

3«,  800 

3.3,  SOO 

S,200 

0,400 

9,300 

N.  ytM) 
5i,r>(>o 
10.  i<m 

75.0<H> 
2.J.  900 


1-f     41S.9<W 


District  I: 

Ashley 

Iiois«» 

Cache 

Civriboii 

Chrtlii^ji 

Dixie 

T'iilniore ' 

Fishliike 

Hmnlwldt ' 

Idaho  1 

Kuihab^ 

I.a.-:al 

T.enihi 

Maniii ! 

!Minidokji : 

Xovivdfti 

Talisad© 

Pavotlj* 

roctitcllo 

PowoU 

Kuby 

Salni:>p 

Santa  Rosa 

Sa\vi<)(»tli ' 

Se\ipr 

Tartrliee' 

Tetun 

Toivabo 

Cinta' 

W;v>alch* 

^Vei  or 

Wroiiiin;; ' 


+ 

+ 
-I- 

4- 


+ 
+ 


10.000 
4.000 
17.450 
12,000 
6.400 
1.'>.300 
19.200 

i«.  ;»oo 

25. 700 

2.500 

10. 4o0 

27.  GOO 

S.OOO 

27.200 

IS.  ;')00 

6,300 

6,400 

6,650 

11,400 

13.400 

16. 200 

14,700 

14,500 

6.200 

10,800 

8.000 

11.000 

17. 500 

30,200 

U,«)0 

10, 300 

10. 000 


431,150 


District  .'i: 

An;:oles35 4,100 

(  alJlt.rnla \-k-  6,200 

(lovoiand '  4,000 

Klduiado-^ ;4  10,000 

Ttuo' —  5.550 

Kramiih* '+  8,000 

K;u>so'» :-f  12,500 

Moduc '+  41,300 

Mono '+  4,630 

Mont  wov I-H  2, 250 

riiinias  ^ '+  14, 400 

Santa  Hurbnra  ' I—  8.060 

i^equoia"* :-»-  30.150 

Slri>ti -h  9. 600 

Sitria^ !-  15,000 


Svfine. 


-    240 


+    220 

350 

+     300 

+     500 


Sheep 

aud 

goats. 


325 
50 


+    600 
-      50 


+ 


94.000 

17,000 

2,500 

138,000 

47,100 

65,500 

13.000 

95.000 

35. 100 

10. 300 

77,000 

100 

71,100 


Yearlong  rates  (cents). 


+3,110   -    905,800 


+     100 


400 
+    200 


+     100 


600 


+ 


+ 


+ 
+ 


97.000 

140,000 

127,300 

297,000 

81,r00 

6,760 

47,900 

72,600 

305,500 

105.000 

5,000 

33,800 

77,500 

150,400 

75,000 

70,000 

97,000 

96,000 

30,»» 

72,000 

34,900 

100,000 

68,500 

313,000 

124,000 

122,600 


27,500 

188.200 

85,700 

78.000 

216,500 


+  1,300 


1,000 
+  ""56 


600 
200 


300 
+3,300 
+  600 
-    600 


-3,335.860 


+ 
+ 


+ 
+ 


4,000 
69,000 

3.500 
17,200 
30,000 

2,000 
38,000 
61,300 
67,700 

2,500 
76,700 

3,000 
10,960 
24,000 
31,000 


Cattle. 


48 
48 

48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 


Horses. 


60 
64 
54 
64 
64 
48 
60 
60 
64 
54 
48 
64 
54 
60 
64 
54 
54 
64 
64 
64 
54 
54 
54 
54 
64 
54 
64 
54 
00 
60 
54 
64 


00 
60 
60 
72 
60 
66 
64 
60 
73 
64 
68 
64 
73 
60 
72 


+  or  —  indicates  hicrease  or  decreaie  •¥«*  1014. 


60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 


Swine. 


76 
67 
67 
67 
67 
60 
75 
75 
67 
67 
60 
67 
67 
75 
67 
67 
67 
67 
67 
67 
67 
67 
67 
67 
67 
67 
67 
67 
76 
75 
67 
67 


75 
75 
75 
90 
76 
70 
80 
76 
90 
80 
85 
80 
00 
75 
90 


29 


29 
29 
29 
29 


29 
29 


29 
29 


32 


29 
36 


33 


33 


Sheep 

and 

goats. 


36 
43' 


34 
38 


38 
43 
36 
43 


'  Term  a])plicHtiv)ns  authorized. 

-  o.m;<)  (um it«  and  horses,  50,000 sheep  and  goats edded  from Zunl  Forest. 

Irrni  api>licdtk>us  previously  approved  effective  till  expiration  of  period. 
*  VpprAxiinately  4,100  cattle  and  norses,  70.000  sheep  and  goats  added  from  Uinta  Foreet. 
'-  \  jm  i;oat>.  authorized  on  Ani^eles  Forest  for  cleaning  fire  lanes. 
<^  A[>]>ro\im:iiely  18,000  cattle  and  horses,  1,300  swine  added  from  Kern  Forest. 


12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 


15 

13.5 

13.5 

13.5 

13.5 

13 

15 

16 

13.6 

13.5 

12 

13.5 

13.5 

15 

13.6 

13.5 

13.5 

13.5 

13.5 

13.  • 

13.5 

13.5 

13.  S 

13.6 

13.5 

13.6 


13.6 

16 

16 

13.5 

13.5 


15 
15 
15 
18 
15 
14 
16 
15 
18 
16 
17 
16 
18 
15 
18 
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Forest. 


Number  of  stock  authorized. 


Cattle 

and 

horses. 


District  5— Oontinuod. 

8timLslausi 

Tahoe 

Trinity 


+ 
■f 


17.000 

7.800 

11,800 


Swine. 


-  200 
+    100 

-  250 


4-    212,280 


District  6: 

Cascade » 

Chelan 

Columbia 

ColvUle 

Crater 

Deschutes 

Fremont 

Malheur 

Hinam 

Ochoco 

Okanogan 

Olympic 

Oregon 

Rainier 

8antiam ' 

Siskiyou 

Sluslaw 

Snoqualmie 

Tonpass 

Umatilla 

Umpqua 

Waflowa 

Washington 

Weiiaha !+ 

"Weiiatchee 

"Whitman 


+ 
+ 

+ 


+ 
1  + 

!+ 


900 

500 

750 

6,000 

7,800 

4,200 

13,500 

21,000 

10.900 

11,900 

7,000 

2.500 

2.600 

6,000 

300 

3,900 

1,200 


+ 


2.000 
10,300 

1.200 
21,200 


11,200 

550 

8,8.'>0 


District  7: 
Arkans!\s. 
Florida... 

<)/:ark 

Wichita  J. 


+    159.250 


-7.000 


500 
+  '"'56' 


+    750 


100 


+  1,400 


l.'),  000 

ti.OOO 

l.S.  500 


22,000 

3,000 

20,000 


Sheep 

and 

goats. 


+  9.100 
-  69,500 
+      19,600 


+    508,050 


+ 
+ 
+ 
+ 


33.000 

25,200 

25,000 

60,000 

S,700 

50,000 

106,000 

128,200 

62,700 

94,000 

75,000 


+ 
+ 

+ 

+ 


32,000 

49,000 

22,200 

4,000 

4.000 

6,000 


62,500 

12,000 
120,000 

15,000 
103,100 

69,900 
113,000 


Ycarloii;  rates  (cents). 


Cattle. 


-1,280,600 


2.000 
7,000 
2,200 


3!).  130 


Purchase  areas: 

Cherokee 

<JoorKia 

Massunutteii 

Mount  Mitchell ;- 

Nantahala '  — 

Xatural  Jiridtjo I— 

Potomac ! 

8avann;ih  ( N ) 4 

Savanmih  (S) '  + 

Shenandoah ,  + 

-v'lyt-Top I- 


45.000 


1,.500  400 

SCO  430 
2«X) 

WK)  ;     +     1(K) 

400  -2, 100 

UK)    

615 


2(X) 


I" 


+     2.)0 


11,200 


+ 


200 

1,290 

100 

50 

150 


2.()t)0 

4:.o 


50  ,     + 


50  .+ 


400 


7.(»05  I     -3,730 


in 
1)1 


....'     1.801,119 
1.983,775 


ocreaso 


92.C0G 


65.015 
61,010 

-1,005 


1,300 

200 

25 

150 

150 


-        3. 615 


8. 867. 906 
8,747,025 

-     120, 881 


72 
72 

66 


64 
60 
(M 
60 
64 
60 
60 
60 
60 
60 
60 
60 
64 
64 
64 
66 
66 


60 
60 
64 
60 


60 
64 
60 


48 
48 
48 
72 


1.50 
85 
1.50 
1.50 
1.60 
1.60 
1.50 
1.50 
1.60 
1.50 
1.60 


Horses. 


Swine. 


90 
00 
70 


80 
75 
80 
76 
80 
76 
76 
75 
75 
75 
75 
75 
80 
80 
80 
70 
70 


75 
76 
80 
75 


75 
80 
76 


60 
60 
00 
90 


2.00 
1.10 


2.00 
2.60 
2.00 


2.00 
2.00 
2.00 
2.00 


Sheep 

ana 

goats. 


43 
43 
34 


18 
18 
14 


88 


88 

'so 


84 


88 


30 


90 
60 


90 
90 


16 
15 
18 
15 
16 
15 
15 
15 
15 
15 
15 


16 
16 
16 
14 
14 
16 


15 
16 
15 
16 
15 
16 
15 


12 
» 
12 


45 
25 
45 
45 

46 


80 
90 


00 


45 
45 
45 
46 
45 


or  —  indicates  increase  or  decrease  over  1914. 

v.ii. ..,., ons  previously  nn^^'v^d  effective  till  cxpiratfon  of  period. 

'"erm  a|)i>lirntf'""'  author'"*'' 
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Page. 
AbatU.ir,  inspootiun  service,  application  to  Secretary',  requirements,  etc. ...  274-275 

Abatt^nrs,  establishments  under  Federal  inspection,  1907-1915 538 

Abortion,  contaj^ious— 

coinbaiing  method ,  and  losses 166-167 

loss  from 18, 160 

Acctmntinp  systems,  uniform,  ur-o  by  farmers'  organizations,  extent 272n 

Adulterants,  seed,  various  grovsses,  and  forage  plants 314-315 

A  iri(  a,  live  stock,  numbers  of  various  kinds  in  Union  of  South  Africa 509 

Aliments,  county — 

farm  demonstration  work,  Cul|)e])er  County,  Va 237 

farm  demonstration  work,  problems 227-228 

number  luid  work 54-55, 56-57 

Ai,'cnts,  jK/ullry-club,  appointment  and  work 196-197 

Agricultural    - 

a<!:cnt»s,  County,  number  and  work 5-1-55, 56-57 

experiment  stations,  lir.t,  location,  and  oflicers 407 

exports,  I'J  15,  comparison  with  other  periods,  discuKvion 10-12 

extern  ion-  - 

act,  Fcope,  and  work 14,53-60 

si)eciaUsts,  work 59 

work,  coojKiralive,  State  officers  in  charge 408-409 

work,  funds,  allotment  and  recommendations 59-60 

crjjjanizations,  county,  scope  of  work 55 

j)roducts — 

ex])orts  and  imports 540-576 

19i;5-lt,  value 9 

provinces,  Tuited  States,  description  and  map 331-332, 335 

A;;ricuhure — 

aire  lit.  county,  c(<(.])erative  work  with  boys*  and  girls'  clubs 272o-272d 

Amrriciin.  <;nij)liic  summarv,  article  by  Middleton  Smith,  U.  E.  Baker, 
aii'l  II.  (;.  Hainswt.rth....' 329-403 

C. 'Ihl^'Cr      - 

ii.-t  and  remarks 405-407 

State  c(H'i)cratinn  with  Agriculture  Department   in   boys'  and  girls* 
club  wi)rk 2720-272D 

l»cj)artincnt — 

administration  of  Alaska  game  laws,  changes 50-51 

advice  on  grazing  problems,  note 310 

Animal  Reports,  act  authorizing  publication 2 

cooperation  in  poultry-club  work 195 

l)r(  iiioiii  ai  of  orpmizalion  in  rural  life,  article  by  C.  W.  Thompson.  272a-272p 

dcvclopincnt.  prevention  by  land  speculations 151-153 

East  and  A\'est,  comparisons 331-332 

S<'crclary — 

duties  under  Federal  meat-inspection  act 274 

re(  oHiniendations 30, 33-35, 48, 51-52, 60,  65, 68, 70, 71 

rejHtrt 9-72 

St^\t<'  ollicials,  li.-t 408 

Air.     .^</  Atniosphoro. 
Alabama — 

Ii'>.l;  rai.-irii::,  pig-club  work,  number,  weight,  cost,  etc.,  averages 180 

liogs.  value  of  i)ig-club  products  per  head 180 

585 


580  Yearljooh  of  the  Department  of  Agriculture. 

Alaska —  '^^ 

liBiicries,  imponaiice 155 

f  ur-bcariii;r  aiii inula,  lawj<,  changes 50-51 

gaiijo  luwtj,  aiiKnulmonts,  recommoudations  by  Secretary 51-52 

j^uvcniur,  recommendations  in  rej^'ard  to  game  lawa 5i~52 

live  stock,  numbers  of  vaiioiis  kinds 507 

national  forests,  area=»,  Io(ra!ion,  resources,  etc 70-72 

Aleutian  islands  Ileservalion,  Alaska,  game  laws  administralion 50-51 

Alfallia— 

acreage,  census  1909,  by  Suites,  map 3<)5 

growing  in  Argentina,  acreage 2*^3 

gro\nng,  Kentucky  and  Virginia,  inlluence  of  demonsiniLiou  work 232-^241 

nesting  i)lace  for  gVa."v}liopi>errt 264 

Be<»d,  mixture  with  sood  of  other  hay  plants,  practice  in  Culpcper  County, 

Va 241 

use  in  jjoison  bait  for  grasshoppers 271, 272 

value  on  dairy  farm,  demonstration 241 

Algeria,  live  siuck,  numbers  of  various  kinds 507 

Altitudes,  United  St  alee,  comparison  of  East  and  West 331 

Alunite  deposit+j,  potasli  »jmcx;,  development,  by-products,  etc 37 

Amiff/daliis  davidiana,  iiwj;  as  stock  for  stone  fruits,  Cliina 218-219 

Aniline  dyes,  scarcity  in  European  war 201, 204 

Animal — 
disease — 

and  our  food  supply,  article  by  Edward  B.  Mitchell "  159-172 

control,  coop-'raiivo  work  of  Agrictdture  Department 272c 

Husbandry  Division,  Karakul  sh^ep-breeding  experiments 250, 255, 259, 260 

Industry  Bureau — 

cooperation  in  farm  club  work 272o-272b 

worlc  in  developing  and  improving  dairying  industxy 272jp-272k 

Animals — 
farm — 

and  their  products,  statistics 607*^39 

See  alao  Uve  stock. 

meat,  losses  from  disi^ases 18 

statistics,  imports  and  exports 540, 648, 565,571 

work  of,  relation  to  crop  yield  as  efficiency  factor 116 

Anthrax — 

loss  from 18, 160 

nature  and  treatment 164 

8(friim,  improvement  and  value 164-165 

Aj)hthous  fever.    See  Foot  and  mouth  disease. 

Appala<'liian  fnrcr?t  reser\  ey,  purchase,  work  and  plans 68-70 

A])j)U? — 

trees,  acreag*-.  IDIO.  by  States,  map 382 

varieti<»s,  relai ive  pro<luction 488-489 

Appl<8 — 

exports,  1852-1915,  statistics 551, 556 

production,  census  1909.  imd  estimate  1915,  by  States,  map 383 

siatisJics,  i>iO(hiction  and  ]M-i('<'S,  1900-1915 487-488 

Arabi.  sh'-cp,  origin  of  l'ur-b«'aring  sheep 253 

•»»"g<Mitiiia — 

*^':ri''iilturc,  offccL  of  land  di«lril)ution 286-288 

.  n'al-jj:rov.ing  n-gion.  drscrij)tion 282-283 

♦•••I  planting,  harvrsling.  and  storing,  methods 288-200 

./lU  vaii«  lio.'*.  rompiiiisi)n  with  those  of  United  States 291 

M's<ri'    'on.  S(jil  and  climate 282-283 

x]>ori.     :r:"'"    ^i-ivjor-d.  "'"^i  i^ "'<>♦'■"* V 284—286 


ry\  1 1> 


vj/»M..     .V.'     y'lii    iin. ..  |/iv  tucmg  countries 284-285 

/piduf-uon  «.!.*  handling,  article  by  Jiaurel  Duval 281-298 

-''•(iiiig.  harv«sting,  and  thrashing' 292-293 

uora-re  facilitii-s 295-296 

.ides  and  skins,  exporis  of  various  kinds,  1912-  J9M 511 

nl«rnational  lrad<.'.  grain  ami  (';« vs^ed,  importanr<> 284 

've  sine];,  numb'  •■'    >f  varioi"a  kinds 507 
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Areola,  imporid,  1852-1915,  stauaiios 658 

Arid  imorior  province,  loration..  acreaf^'o,  and  farm  lands,  1910,  mnp 335 

Arizona,  grasshopj)^!:  ora<Ucation  work,  1915 2(>8,  270-271 

AiToAleal.  growin-:  in  dhina,  use  of  swamp  lands 223 

Asj)araunis.  a-n-a^e  on  farms,  census  1909,  by  States,  map 375 

Assam,  rainfall,  note 323 

Ati-icH.  iinmberH,  by  countries 507-510 

Asso-iation.  purchasing.     See  Purchasing. 

Astrakhan  fur,  deHcrij>tion  and  value 251 

Atlanlic— ;• 

li  herien.  decrease  of  output 155 

Stat  en,  li^h  supply  by  Pacific  fisheries 155-158 

Atmosphere — 

circulation  from  Eipiator  to  poles,  factors  influencing 321-322 

extennions,  deuMity  at  various  heights,  soundings,  etc 318 

nature,  c<)m]>osition,  movements^  moisture,  etc 319-322 

relat i<m  to  weather  conditions,  discussion 321-323 

siorie-^,  article  by  Koscoo  Nunn 317-327 

AtnioyT)heri<-  dur't,  functions,  effects,  sources,  etc 322-323 

A;i-tra!ia.  live  htock,  numbers  of  various  kinds 507 

Au><iria,  live  stock,  numbers  of  various  kinds 508 

Auf!tria-IIuni:arv  — 

hi<les  an<l  skins,  exports  and  imports  of  various  kinds,  1912-19i:> 511,  512 

live  stock,  numbers  of  various  kinds 508 

Azores,  live  stock,  numbers  of  various  kinds  (with  Madeira  Islands; 510 

Baits.  jx>is<)iKHl,  for  control  of  grasshop|>er8 206-272 

Baki  k,  ().  E,  Mi  DDLETON  Smith,  and  R.  G.  Hainsworth,  article,  **A  graphic 

summary  of  American  agriculture  " 32&-403 

Buiiihoo — 

adaptability  to  Southern  States 215-216 

;^r«)win«^  in  China,  use  of  timber  and  sprouts 214-216 

water,  China,  description  and  food  value 223 

Bank  deposits,  increase  by  farmers,  Culpeper  County,  Va.,  influence  of  iarm 

demonstration  work 247 

Banks,  use  by  farmers  in  cooperative  purchasing 78, 82 

P>nrl;a<los  sheep,  cross  with  Karakul,  results  in  fur  production 252, 258, 259, 260 

Barley— 

acrea  :e,  census  1909,  and  estimate  1915,  by  States,  map 355 

exi)urts  and  imports,  1912-1914  Btatifltics 444 

exports,  191 1-15,  value,  per  cent  of  crop,  increase 11, 12 

growing  in  -Vn^entina,  acreage 283 

]«ri<es.  etliM't  (^f  Euroj)ean  war 11, 12 

>t;*ti-ii(s,  acreiige,  yield,  and  ])rice,  etc 437-444 

;  tali-ii(  s.  international  trade,  1912-1914 444 

wi.rids  croj..  1{M;^1915.  by  countries 437-439 

Bass  KIT.  ('.  K  .  arti(  le  on  ''The  cooperative  purchase  of  fann  supplies'' 73-82 

Ba^-i'i'.laiid,  live  stock,  numbers  of  various  kinds 510 

Benii-    - 

«lr\  e(lild(\  acreage,  census  1909,  by  States,  map 369 

II  iwaii.  sliipping  to  California 144 

-^t  1 1 ist us,  acreiige,  ])roduction,  and  prices 493-494 

\. .  .rids  cro]».  1012  19 14,  b^  countries 493-494 

P>(M  !  .1  iiKihuKl  I*rotectorate,  live  stock,  numbers  of  various  kinds 510 

r>e<-.  (oloiiies,  nunilier,  census  1910,  by  States,  map 403 

P.(M't  su^^ar.     Stw  Sugar. 

Beets,  sugar-  - 

a<  naire,  census,  1909,  by  States,  maj> .^ 371 

>\A\ ist ics.  acreage,  ])roduction,  and  yield *. 497, 501 

BcI.Juni  — 

I  i.lcs.  ex}>ort.san(i  imports,  1912-1913 511,512 

live  stock,  numbers  of  various  kinds 508 

lilacklr-   - 

los>  fmm 18, 160 

II  nun'  and  treatment 105-166 

f-i  rum.  value  an<l  dLstribution 165-166 

Bliglit,  cliestnut,  prevalence  in  China  and  Japan,  studies 223 
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'  Bokhara,  home  of  Karakul  sheep,  description  of  area  and  industry 249, 252-254 

Bolivia,  live  stock,  numbers  of  various  kinds 510 

Bosnia- Herzegovina,  live  stock,  numbers  of  various  kinds 608 

Boys*— 
club.^ — 

poultry,  in  South 195-200 

promotion,    cooperation   of    States   Relations    Service   and    Animal 

Industry  Bureau 272c-272p 

work,  review  by  Secretary 17, 67-68 

farm  clubs,  organization  and  proposed  work 272p 

pig  clubs — 

members,  ad vantaq;es 175, 1 77, 182, 186-187, 188 

work,  article  by  \V.  F.  Ward 175-188 

work,  financial  aid,  plans 177-179 

success  with  poultry  in  club  work,  instances 199, 200 

Bran,  poisoned,  for  grasshopper-control  formula,  cost,  and  use 267, 268-272 

Brazil — 

hides  and  skins,  exports  of  various  kinds,  1912-1914 511 

live  stock,  numbers  of  various  kinds 508 

Breeding — 

Karakul  sheep  in  United  States,  experiments  and  results 249, 250, 256-261 

poultry,  community  work 197 

British—  ' 

East  Africa,  live  stock,  numbers  of  various  kinds 510 

Guiana,  live  stock,  numbers  of  various  kinds 510 

India — 

hides  and  skins,  exports  and  imports  of  various  kinds,  1912-1914..  511,512 

live  stock,  numbers  of  various  kinds ^ 506 

South  Africa,  hides  and  skins,  exports  of  various  kinds,  1912-1914 511 

Broadtail  fur,  d (Ascription  and  value 251 

Brown,  K.,  article  on  ''How  seed  testing  helps  the  farmer" 311-316 

Buckwheat — 

acreacre,  census  1 900,  and  estimate  1015,  by  States,  map 359 

statistics,  acreage,  yields,  prices,  etc 451-453 

Buffaloes,  number:?,  by  countries 507-510 

Buildings,  farm-- 

locat ion,  diat^ium  and  des;:ription 103-lOS 

nize,  utility,  'o.ive.iieiUKrs,  cost,  etc.,  studies  by  farm  owmer  and  engi.ieer.  111-112 

Bulgaria,  live  Ktock,  numbers  of  various  kinds 508 

Bull  iu=!=ociati()ns.  <-{)0]>erative,  assistance  by  Animal  Industrj^  Bureau 272k 

Bulls  and  Pteor^',  number.-^,  census  1910,  by* States,  map * 393 

lUish  fruits,  aoreage,  census  1 000,  bv  Stat es,  map 387 

Butter— 

ex])orts.  1012-1011 522 

farm  pric'»s,  nmnthly,  by  States 523 

foreign  countries,  exi)nrts  ami  imports,  1012-1014 522 

j>riccs,  V,' holos.de  iit  prii'  i])al  markets,  1900-1915 521-^22 

roceii)t>s  nt  pri.icipiil  markets,  lSOl-1015 525 

shipping,  demo: istr.it ion  work,  Hawaii 138 

'abbage — 

I'Toage  Oil  farms.  reriFUs  1009,  by  States,  maj) 376 

^  'hiiic.-e,  dcs  -rip! ion  and  value 221 

■*"'»nila — 

■^>ir.ose  oarlv  chorrv,  growing 217 

>..j^hoi>p(T  cradi.alion  work,  1015 •. 268, 271-272 

ijubc  growing 212 

U.I  >  cs.  i^^^pc'(?tion  at  sb'ii'rhter    ''^t»^1 ->»'s  inspcct^Hl  and  condemned,  1907-1915. .  538 

''[n])li''        '"    "iiir--.««    -ijMT                                 206 

-1(1; 
M<.  '      w..ii  >■   .     m^oito  oi  various  kinds,  1312-1913 511,512 

v/i^titxii         iv-<.j;^t  -ij-      'i;?>,   jy  »5Uti^j,  map •.........•«•       371 

"rar,  ad^^ge,  "'"^         ^-    ''v  ^' 'ites,  map ^.      371 


;** 


'w  ^r.     ^*""  Suv 
•'"-     "•♦  .»tnr       "d  control  work. 
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and  demonstration  work 58 

girls',  Christian  County,  Ky.,  work 234 

Cantaloupes,  acreage  on  farms,  census  1909,  by  States,  map 377 

Caracul  sneep.     See  Sheep,  Karakul. 

Carcasses — 

inspection,  numbers  inspected  and  condemned 275 

meat  animals.  l^\^deral  inspection  at  slaughter,  1907-1915 638 

Cates,  J.  S.,  article  on  'Some  outstanding  factors  in  profitable  farming' ' 113-120 

C^xttle— 

])eef,  improvenu  nt,  influence  of  demonstration  work  in  Kentucky  and  Vir- 
ginia   232,243 

condemned  under  Federal  inspection  at  slaughter,  1907-1915 538 

export-s — 

number  and  value,  1893-1915 518 

statistics 540,548,565,571 

j^'razing — 

National  Forest  ranges 63,  64 

on  native  past  ure,  acreage  requirement  per  head 300-301 

imports — 

number  and  value,  1893-1915 518 

statistics 540,  571 

inspection  at  slaughter,  numbers  inspected  and  condemned,  1907-1915.  .  .       538 
itch.    See  Scabies. 

loss  from  foot-and-mouth  dis'.^ase 159 

losses  from  various  disease's 18, 158-160 

numbers — 

census  1910,  and  estimate  1915,  by  States,  map 392 

prices  and  value,  l)y  States 520 

value,  and  price's,  January  1,  1867-1916 519 

nunilKTs  ])y  countries 507-510 

])ri<('s,  wholesale,  at  principal  markets 521 

statistics 518-521 

tick- 
eradication,  cost,  and  increase  in  value  per  head  in  Alabama 162 

eradication,  progress,  and  importance 18 

See  Tick,  cattle. 
•licky/'  disadvantages 161 

Celcrv-  - 

acreage  on  lanns,  census  1909,  by  States,  map 376 

cabbage,  (  hinese  vegetable,  description  and  value 221 

(  ensus  statistics,  used  in  gi'aphic  summary  of  agriculture 329,  330 

Cereal   - 

cr()})s,  arre-jge.  and  production,  graphic  summary,  maps 348,  349,  352-359 

region,  Argentina,  ueHcription '. 282-283 

<  (Teals,  growing,  Argentina,  importance  and  value 284-286 

C(\vlon,  live  stock,  numbers  of  various  kinds 510 

(  liorsc — 

exports.  1012-1014,  statistics 527 

fa(  lories,  number,  1014,  by  States,  map 330,396 

loreiirn  countries,  exports  and  imports,  1912-1914,  statistics 527 

imports,  15)12-1914,  statistics 527 

(  hemica  1  nature,  OvS;xge  orange,  note 202 

(  berry,  (  hinese,  early,  introduction  and  trial,  California 217 

Chestnut   - 

blight .  y)revalence  in  China  and  Japan,  studies 223 

trees,  hybrid  stnuns  immune  to  bark  disease 223 

Chestnut -bark  disease,  prevalence  in  China  and  Japan 223 

(  heviot  sheep,  cros.s  with  Karakul,  results  on  fur  production 252,  258 

( 'liickens,  farm  prices,  by  States 528 

Chile.  live  stock,  numbers  of  various  kinds 510 

China   - 

exploration,  map  of  region  traversed  and  routes  of  Frank  N.  Meyer 206-207 

hides  and  skins,  exports  of  various  kinds,  1912-1914 611 

languages  and  habits,  notes 208 

l)lant  exploration,  article  by  Frank  N.  Meyer 205-224 

promising  new  crops 211-218 

similarity  in  climate  to  parts  of  United  States 205 

Cliineso  vegetables,  value  for  United  States 221 
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Oholera,  hog- 
control —  f«««. 

cooperative  work  of  Agiiciili  iiro  DcpartmciU 272 l 

methods  and  progress 169-170 

work  with  serum 19, 30-31 

eradication — 

progresfl 19 

work  in  (^liristian  County,  Ky.,  method 233 

loss  from 18,19,160 

serum — 

contamination,  results  and  precautions 27-29 

producti(m  legislalion,  olc 30~3§ 

Sc^  Hog  cholera. 

Chosen,  livestock  numbers 508 

Chjyeianiheniunis,  j<rafling  on  wormwood  stock,  China 218 

Chugach  National  Forest,  area,  location,  and  n^sources 70-71 

Cities,  leading,  location,  State  identification  map 337 

Citrus — 

canker,  nature,  prevalence,  control  work 35 

fruits  acreage,  19J0,  by  kinds  and  by  States,  map 386 

industry,  danger fromcitrus canker 35 

City  lots,  profitableness,  comparison  with  farm  lands 152-153 

Clark,  E.  D.,  article  on  ''Shipping  fish  three  thousand  miles  to  market"..  155-158 

*' Clean-up  "  orj^anizations,  rural,  aid  of  Department  in  organizalion 272o-272p 

Clearing  house,  use  of  purchasing  association  as 77 

Clover — 

acreage,  cenf<u8  190{),  by  States,  map 366 

and  timothy  mixed ,  a^.reagc,  census  1909,  by  States,  map 363 

red,  growing,  use  of  lime  on  limestone  lands 231 

seed,  prices,  1900-1015 467 

Clubs- 
boys'  and  girls' — 

meotinj;;s  of  leaders,  and  work 272d 

work,  review  by  Secrotarj' 17, 57-58 

fann-deriionstration-  - 

social  betterment 228-230, 234, 245,248 

work,  orjjanizati(m,  scope,  number,  etc.,  Christian  County,  Ky. .  228-229,234 

pig.  work  of  boys  and  girls,  article  by  W.  F.  Ward 173-18S 

poultry,  work  in  the  South 195-200 

Club-work  loaders,  State,  duties  and  methods  of  work 272  0-272  d 

Cocoa— 

exi)orts.  10 13-1915,  statistics 540, 555 

imports,  1913-1915,  statistics 542, 555, 558, 573 

Coffee  - 

exports  and  imports.  1912-1914,  statistics 503 

exports,  19 13 -J *.U5,  statistics 549, 555 

iniporus,  1913-1915,  statistics 542,555, 558, 573 

prices,  l!)0()  1915,  statistics 503 

statist ic.s,  international  trade,  1912-1914 503 

Cold  storage,  inni allation  on  island  steamships,  Uawaii 141 

Collejrort,  ajiricii  Rural-  - 

cooperation  with  Agriculture  Department  in  boys*  and  girlfl'  club  work.  2720-272  d 

list  and  remarks 405-407 

jolocumi  antiqiLonimy  growing  in  T'hina,  use  of  swamp  lands 223 

.iinospheric,  rauso 322 

'sage-orango  extract 202, 203 

A/iiiiiUTco  Dcpartniont,  administration  of  Alaska  game  laws,  note 50-51 

■onsular  oliicials,  aid  in  shipping  plant  material  from  China 210 

ontracls,  grain,  piovisions  in  Argentina 290-296 

"■«^'")«'raiiun — 

arnuTs',  ()))jc><:is  and  valu«>,  notes 272P 

^»*al,  farniera'  club,  creamery,  and  laundry,  methods  and  scope 189-190 

'tive — 

:iACultural  extension,  law,  remarks  by  Secretary 14^  68-60 

'ying,  Hawaii,  groups  of  householders 14J 

nauufacturing,  requirements 79^ 

>n,'anizations,  llawaii ,  specialties,  methods,  etc 137-US 

-»irr.lij>«o  -^f  form  amjpUoq,  «irticlo  by  C.  E.  Bsssott 7M* 
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j)urcha.sin»:i:,  ()V)jectfi 74-76 

stores,  methods,  proliti?,  and  chances  for  euccees 80-81 

warelioiLses,  methoda 79 

Corn — 

acreage,  census  1 909,  and  estimate  1915,  by  States,  map 3*18 

and  winter  wheat  belt,  location,  acreage,  and  farm  lands,  1910,  map 335 

classification  for  sale,  Argentina 297 

cribs,  Ar;;entina,  types  of  storage,  and  effect  on  grain 289-290 

damaf^e  from  crows 97 

exports  — 

and  imports,  1912-1914  (with  meal) 417 

from  Argentina,  amounts,  and  percentages  of  crop 284, 285 

statistics 551,  563, 568 

value,  per  cent  of  crop,  1914-15,  (with  com  meal) 11-12 

freijrht  rates,  Argentina 295 

flint,  Argentina  varieties,  description 290-291 

growing,  eastern  irnited  States,  acreage  and  value,  note 331 

harvesting  and  storing,  Argentina,  methods 289-290 

Hawaii,  increase  in  demand  and  use  aa  feed 140 

imports — 

from  Argentina,  fluctuations  and  uses 281 

1913-1915,  statistics .^ 544 

plant ing  in  Argentina,  seasons,  methods  and  implements 288-289 

production — 

and  exports,  comparison  of  Argentina  and  United  States 285 

census  1 909,  and  estimate  1915,  by  States,  map 349 

imi)rovement,  demonstration  work,  Kentucky  and  Virginia 231,239-240 

re.f^ion,  Argentina,  location 282 

statistics-  — 

acreage,  yield,  prices,  etc 410-417 

internaiional  trade  1912-1914  (with  meal) 417 

storage  in  Argentina,  types  of  cribs,  etc 289-290 

sweet,  acreage  on  farms,  (census  1909,  by  States,  map 378 

varieties,  Argentina,  comparison  with  those  of  United  States 291 

worlds  crop,  1913-1915,  by  countries,  statistics 410-411 

vield — 

as  related  to  acreage,  10-year  periods,  1871-1910 149-151 

per  acre,  comparison  of  Argentina  with  United  States 285 

Costa  Rica,  live  stock,  nimibers  of  various  kinds 510 

Cotswold  sheep,  cross  with  Karakul,  results  in  fur  production 252, 257, 259 

Cotton  - 

acreaire.  census  1900,  by  States,  map 350 

belt .  locut  ion,  acreage,  and  farm  lands,  1910,  map 335 

<! yc' iij:.  ii.-e  of  osaiTO  orami^e 204 

I  ]  /y])t  ian,  growing  experiments  by  Plant  Industry  Bureau 272i-272j 

exjM)rt.s  - 

an«l  imports,  1912-1914,  statistics 472 

Aiunif^J .  1"1^.  to  Februarv,  1915,  comparison  with  preceding  year 10 

1913-1015,  1852-1915,  1912-1915,  statistics 1  fe49, 555,  557, 567 

Fill  arcs,  act,  j)ro visions,  benefits,  etc 44-47 

(iinii'ng  Association,  organization  in  Arizona,  scope  and  value 272i-272j 

growers  *  a<<so(  iations,  organization  and  value 272n 

iin p( .rts,  J \\\ 3-1915,  statistics 555 

market .  etTect  of  European  War 12-13 

marketing,  aid  In'  Markets  and  Kural  Organizations  Office 272j 

pricrs  to  growers,  fluctuation 13 

production — 

census  1909,  1914,  and  estimate,  1915,  by  States,  map 330»  351 

j)er  cent  oi  crop  in  cotton  States 13 

situation,  rlisenssion  by  Secretar}' 12-14 

^])nt,  markets,  provision  of  cotton-futures  act 47 

sMndiirds.  provisions  of  cotton-futures  act 45-46 

statistics    - 

acr<agc.  yicMs.  i)rice8,  etc 468-472 

internal i' .iial  trade,  1912-1914,  statistics 472 

world  "s  crop.  1 0 1 2-1914,  by  countries 468-469 


592  Yearbook  of  the  Department  of  Agriculture. 

Cottonflcecl  oil — 

exports  and  imports,  ]  912-1914,  stat istice 472 

Btatis-tics,  international  trade,  1912-1914,  statistics 472 

CJountry  life,  attractiveness  to  boys  and  girls,  comparison  with  city  life 111-112 

Oounty  agent^  See  Agent,  county. 

County  organizations,  scope,  work  metliods,  results  and  benefits 272f-272o 

Cow — 

feed  cost,  relation  to  milk  jdeld  as  factor  of  profit 117-118 

testing,  value  in  dairying 272J'272k 

Cows — 

contagious  abortion,  lose  from 160-166 

dair\',  numbers,  census  1910,  and  estimate  1915,  by  States,  map 394 

milch — 

number,  prices,  and  value,  by  States 620 

number,  value,  and  prices,  January  1,  1867-1916 519 

Cow-testing  associations — 

aid  of  Agriculture  Department  in  organizing 272i-272x 

number,  membership,  and  cows  tested 272k 

Creameries — 

cooperative,  management  methods,  aid  of  Department 272k,  272l 

number,  1914,  by  Stales,  map 330,396 

Creamery,  cooperative,  and  cooperative  laundry,  similarity  of  officeis,  object..      190 

Cre<1it  associations,  aid  of  Markets  Office  in  organization  and  management. . . .    272N 

Credits,  rural,  studies  and  investigations 48-50 

Criddle  mixture,  formula,  cost,  and  use 266, 268, 272 

Crimson-clover  seed ,  importations,  1914-1915,  quality 313--314 

Croatia-Slavonia,  live  stock,  numbers  of  ^-arious  kinds 508 

Crop — 

acreage,  1910,  by  States,  map 329,340 

proi-hictiou,  research,  importamie,  dLscussiou 14-15 

statistics,  1914 9,410-539 

yield — 

elliciency  fa-^tor : 116 

increase  V  ith  price  of  i)rod  uct,  discussion 116 

yields,  191 5,  discussion  >)y  Secretary' 13-14 

Cropj>ing  s^'stem,  studies  by  l*'arm  Management  Office 272a 

Crops — 

afTcage  and  percentage,  by  States,  1909,  graph 336 

lulaptability  studies  by  Farm  Management  Office 272a 

farm  value,  com})arison  with  live  stock  and  protluct  value,  1909,  by  States, 

graph 388 

minor,  Icwally  importuut,  acreage,  1909,  graphic  summar)',  maps 368-^373 

principal — 

acreafro  and  value  1909,  relative  imporl  ance,  graph 337 

in  Eaj^'i •■rn  United  States 331 

in  "WVv  crn  Initcd  States 332 

promining  new,  from  ( 'hina 211-218 

statirtli<'H,  principal 410-507 

value — 

.1870-191:).  by  years 539 

(•cn.'»us  I *.)()0,  by  Sun cs.  map 341 

Westeni  Pn>vinces,  j>er  <  ent  of  total  values 332 

wet-land.  China. . .' 222-223 

yield  increase,  optimnin  for  profitable  farming 116 

Cross  breeding.  Karakul  sheep  in  riiited  States,  experiments  and  results 249, 

250,256-261 

^Vussi  ies.  market  ing.  sug^vsi  ions 124-125 

Crow  roosl  — 

dispersion  of  crows,  method 100 

"Tea  Tat  ch."  Iocati(»n,  destruction  of  crows,  rehabitation,  etc 86-87 

vicinit V.  d:»nv:or  from  crows 

y  rows  -  - 

damage  to  farm  products  near  roosts 

ejecta,  deposits  at  roosts,  magnitude 97 

f(Kxl 96-87 

foo<l,  winter 96-97 

gathering  at  roost,  description 83-81 

number  frequenting  one  roost ,  est imat ion  method 87-89 
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Crows — Continued.  Pag«. 

regurgitation,  nature 97 

relation  to  seed  distribution 9S-99 

roosting  habit 8(>-87 

roosts  - 

economic  importance 9G-99 

fertilizer  from 97 

1011-12,  list,  by  States 91-9« 

in  winter,  article  by  E.  R.  Kalmbach 83-100 

locations,  number  of  crows  frequenting,  etc 88-91 

Cuba — 

hides  and  skins,  exports,  1912-1914,  statistics 511 

live  stock,  numbers  of  various  kinds ,  51§ 

Currant?,  imi)ort8,  1913-1915,  1852-1915,  statistics.. 544, 55» 

Cyprus,  live  stock,  numbers  of  various  kinds 510 

Dairy — 

cattle,  tuberculosis,  prevalence  and  losses  from 168-169 

ccjws,  numbers,  census  1910,  and  estimate  1915,  by  States,  map 394 

extension,  work  of  department  specialists. 272k 

farms,  milk  yield  per  cow,  relation  to  labor  income 117-118 

herds,  losses  from  contagious  abortion 166 

industrv,  improvement,  influence  of  demonstration  work  in  Kentucky 

and  Virginia 232, 242-243 

products — 

exp(^rts,  1913-1915,  statistics 548, 555, 564,56[i 

.   exports,  1014-15,  value,  increase 11, 12 

imi)orts,  1013-1915,  statistics 540,  548,  555, 564, 571 

receipts  from  sale,  census  1909,  by  States,  map 395 

Dairying- 
industry,  improvement  work  by  Animal  Industry  Bureau 272j-272k 

influence  of  demonstration  work,  Culpeper  County,  Va 242-243 

Danadar  sheep,  progenitor  of  fur-bearing  sheep 25S 

Dates,  imports,  1852-1915,  statistics 55f 

Denn)nst  ration  work,  attendance  and  results 57, 5S 

Denmark — 

hides  and  skins,  exports  and  imports,  1912-13 511, 512 

live  stock,  numbers  of  various  kinds , 508 

Dearer t  grass  range,  Jornada  plains,  New  Mexico,  grazing,  management,  and 

results 306-307 

T)lmpifrc)s  lotus,  resistant  to  drought,  stock  for  persimmons 213-214 

])i>eiu<ei-  - 

aninud.  eradieation,  influence  of  meat-inspection  service,  discussion 278-289 

animal,  losses 18 

live  stock,  relation  to  food  supply 159-172 

Ditiwk;,  (ieorge,  artieleon  "Economic  importance  of  the  Federal  inspection  of 

meats  " 273-28# 

I'rainaire,  use  and  value  in  redeeming  unprofitable  acres 147-148, 151 

Dried  ptrsimmons,  description  and  use,  Chinese  industry 21 J 

I ^ryin-r  lambskins,  directions 262 

1  >;■(  k  industry,  improvement,  in  Hawaii 148 

1  ^nuix,  use  in  poison  bait  for  grasshoppers 2 

1  )ust ,  ai iii<»s})heric,  sources,  functions,  effects,  etc 322-323 

Dutch  Kast  Indie? — 

hides  and  skins,  exix)rts,  1912-1913 511 

live  stock,  numbers  of  various  kinds 519 

Dutch  Ciuiaiui,  live  stock,  numbers  of  various  kinds 519 

Duval,  T.aurel,  article  on  "The  production  and  handling  of  grain  in  Argen- 
tina ' 281-293 

Dye.  osatro  orange,  chemical  composition,  value,  and  uses 202-204 

I  >yi\>^,  aniline,  scare  ity  caused  by  European  war 201, 204 

Dyeweod — ■ 

tustic.  imports  and  prices,  1905-1915 201 

fu.-tic,  sul)siitution  by  osage  orange  waste,  article  by  E.  W.  j&essman. . .  201-204 

17:>G1)°— YBK  1015 38 
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Education — 

a^cultural,  provisiona  of  extemdon  act 88 

pig-club  work,  value,  relation  to  agricultural  progroas,  etc 174-175 

Efficiency,  fanning,  definition 116 

Egg8— 

and  poultry,  receipts  from  sale,  ccnaus  1909,  by  States,  map 401 

exports,  1913-1915,  statialics 548, 555 

farm  jmces,  by  Slates 524 

imports,  1913-1915  statistics 540, 548, 555 

prices,  wholesale,  at  principal  markets,  1900-1915 526 

receipts  at  principal  markets,  1891-1915 526-527 

Egypt— 

nides  and  skins,  exports  of  various  kinds,  1912-1914 511 

liv^  stock,  numbers  of  various  kinds 510 

Eleocharis  tuherosa,  growing  in  China,  use  of  swamp  lands 22S 

Elevators,  grain,  Argentina,  location  and  capacity 205-296 

Elm,  resistant  to  drought  and  alkali,  introduction  from  China 220 

Engineering,  aid  to  farm  life,  article  by  E.  B .  McCormick 101-112 

Engineers — 

agricultural,  training  by  land-grant  colleges,  qualificatioxiB,  etc. . . '. 112 

rural,  aid  to  farmers,  article  by  E.  B.  McCoimick 101-112 

Equipment — 

explorer's 206-209 

farm,  studies  in  western  New  York 114 

European  war — 

effect  on  dyewood  imports  and  use 201, 204 

effect  on  prices  of  farm  products,  and  on  potash  supply,  etc 9, 11-13, 37 

Ewes,  various  breeds,  mating  with  Karakul  rams^  oxpcnmental  work 257-261 

Experiment  station,  Hawaii,  supervision  of  Territorial  market 134-144 

Experiment  stations — agricultural,  list,  locations,  and  officera 407 

Exploration,  plant,  China  a  fruitful  field,  article  by  Frank  N.  Meyer 205-224 

Explorer,  agricultural ,  requirements  and  equipment 206-209 

Export  traoc,  influence  of  moat-inspection  requirements 276 

Exports — 

agricultural,  1915,  comparison  with  other  periods,  discuasioii 10-12 

agricultural  products,  statistics 546-^7, 560-661, 66J-570 

Argentina,  grain,  flaxseed,  and  live  stock 264*285 

Hawaii  to  C-alifomia,  early  conditions 132 

meat  and  meat  food-products,  under  Federal  inspection,  MiTi-nal  by  five- 

j-^ear  periods 277-278 

nonagricultural,  19 1 5,  comparison  with  other  i>eriods 10 

Extension  work — 

cooperative  agricultural.  State  oflicers  in  charge 406-^09 

office,  cooperative  aid  in  farm  organization  work 272b-272h 

Extract,  osagc  orange,  chemical  composition  and  dyeing  value 202-203 

Fair,  Kentucky,  Christian  County,  notes 232-233 

Fairs — 

community,  aid  of  Department  in  oi^nization  and  promotion 272o 

pig-dub  oxliibits  history 181-1S5 

Falkland  I slands,  live  stock,  numbers  of  various  kinds. 510 

Jarm  animals.    See  Live  stock. 

location  and  construction,  aid  of  arcliitectural  onffineer 105-106 

•''^'^  utility,  conveniences,  cost,  etc.,  studies  by  farm  owner  and  engi- 

--r 111-112 

.11.-        .rope,  mctliods,  and  benefits 272f-272o 

)U'  '^'"1"  ^^  T'^'^'' -«"nd  poor  land 147-148 


.1 


T' 
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jirin  ,    a  ^utilization,  work,  and  growth 272c-272r 

""»'•       •rg-aiiization  and  proposed  work 272F 

iv,|,.^  ^v-L'.id,  do('rease  by  unproli table  acres,  studies 149-151 

lata,  collection  for  farmers  in  Ilawaii 139 

'^c'"\onstrali(»n  work-- 

•rticle  by  Bradford  Kiiapp  and  Jcv^se  M.  Jones .,  22&-248 

Ihrislian  ( lounty,  Ky 225-237 

i!iilp«x^o   *'>'«■" ty,  Va 237-448 
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Farm — Continued. 

demonstration  work — Continued.  Th^ 

organization  methods  in  Cluistian  County,  Ey 227-230 

Kentucky .  administrative  chaogOB 227 

Vir|?inia,  Culpeper  Co 237-248 

enterprises,  selecdon  and  combination,  ftodiw  by  FlHm  Manigement 

Office 272jr2720 

expenses,  reduction,  methods lOl-XM 

land — 

acreage,  1910,  by  States,  map 338 

value  per  acre,  census  1010,  Dy  States,  map 845 

profit  on,  influence  of  number  of  acres 148-149 


lif( 

aid  by  engineering,  article  by  £.  B.  McConnick.... 101-112 

attractiveness  to  boys  and  girls,  conditums  goveniing,  studies 111-112 

machinery — 

cost,  efficiency,  practicability,  decision  by  engineer 104r-106 

selection  by  aid  of  engineers «  1QM,05 

management — 

clubs,  organization,  aid  of  States  Eolations  Service  and  State  ooUarai. .    272b 
demonstrators.  State,  cooperative  appointiBeni  by  Fedeeal  and  State 

authorities 272b 

demonstrations,  cooperation  of  Federal  and  county  agents 272b 

Management — 

Office,  aid  in  farm  oiyninfttian  woik 272a-272o 

studies  in  various  sections 118-114JL16-118 

organization,  promotion  by  Agriculture  DeftartaMnl^  artida  by  C.  W. 

Thompson 272a-372b 

produce — 

handling  and  8liipi>ing,  demonstrations,  Hawaii 138|14ft^l44 

Hawaii,  handling^  improvement • «•  141,148 

Hawaii,  increase  m  demand  througjh  Territorial  market 18^142 

production,  quantity  increase,  methods  for lOi-102 

products — 

damage  by  crows  of  near-by  roost. • •• 98 

exports,  countries  to  whidi  export^  statlatioi 866-i78 

imports,  countries  from  which  unported.  atatiitici ft88-*684|  871-878 

grades  and  standards,  aid  to  growen  in  dateminiitkB •    872w 

increased  demand,  supj^ly  by  ntitiiation  ol  unproAlable  land 188^184 

marketing  and  distribution,  work ol  Office olMaflcetk 88-88 

tonnage  carried  by  railways,  1914-15,  statMtica 888 

value,  1879-1915,  by  years,  statistics '  .888 

property,  value,  census  1910,  by  States,  map 844 

sewage,  di^posalj  and  influence  on  water  supply ^ 110*111 

streams,  utilization  for  farm  power,  studies 108 

supplies — 

cooperative  purchase,  article  by  C.  B.  Baasett 78-88 

high  prices,  causes 74 

prices  in  cooperative  purchasing • 81-82 

units,  discussion -    41 

values,  cro])s and  livestock,  comparison, graph ^.      888 

water  supply,  dangers  in  location ^  108  111 

Farm-club  work,  cooperation  in  appointment  and  payment  of  Stata  leadan.279o-872d 

Farmer,  help  by  seed  testing,  article  by  B.  Bioini 811-818 

Farmers — 

benefits  from  pig-club  work • 181 

Hawaii — 

help  of  Government  in  marketing  their  produce ! 

organization ] 

Kentucky,  observation  of  demonstration  WQik  bk  Ohfirtian  C 
agement 

knowledge,  requirements  for  suoceai •«•• 

losses  from  inferior  seeds .•.•.•.••..••••••...«••.••..  *        — 

relation  to  business  interest  of  tovBi^  mnadBi ...^ »«••• 

Fanners' — 

club,  organization  of  cooperatiTe lamidiy ^^ ;.«««^*^««.r— - 

community  clubs,  oiganisation  into  ooantgr  chibi»  WSUahm^tAm 
work •••.••••••.•....••'••.•....  - 
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Farmers' — Continued.  Pm*- 

organization  work,  objects  and  value 272p 

organizationfl — 

county,  busineB8  and  professional  men  as  members ■, 272o 

scope,  work  methods,  results  and  beHefits 272f-272p 

Farm-home  comforts,  aid  of  enji^neer  in  securing 102, 111>112 

Farmhouses,  arrangement  for  utility  and  convenience,  aid  of  engineer 108 

Farming — 

Argentina,  effect  of  land  distribution 286-288 

•  business  side,  knowledge  essential  for  success,  studies 154 

change  of  tyjid  to  meet  economic  conditions,  importance 118 

diversity,  as  factor  of  profit 116 

ofliciency,  factor  in  profit 116 

Hawaii,  difliculties 132-133 

operations — 

business  basis,  necessity  for  profits 101-102 

cost  and  profits,  conditions  governing 101-102 

profitable — 

ideal  <*onditions,  summary 119 

outstanding  factors,  article  by  J.  S.  Cates 113-120 

size  of  enterprise  as  factor  of  profit 113-115, 148-149 

unprofitable  acres;  article  by  J.  C.  McDowell 147-154 

Farms — 

acreage — 

and  percentage  of  land  area,  by  States,  IfiOf),  graph 336 

size  m  various  sections 41 

Arjj!;entina,  acreage  and  conditions 286-288 

buildings,  fields,  roads,  etc.,  aid  of  engineers 105-108 

impoverished,  important  problems 119-120 

large  and  small,  profits,  comparison 11^115, 119, 148-149 

number,  census  1910,  by  States,  map 346 

size,  influence  on  profits,  examples 1 13-115, 119, 148-149 

size,  various  sections 41 

small,  disadvantages 114-115 

Faroe  Islands,  live  stock,  numbers  of  various  kinds 510 

Feed-mixing  plant,  influence  on  home  grain  market 233 

Feldspar,  Bour<'e  of  potivsh.  discussion 38 

Fertihzors,  cooperative  purchase,  advantages 234-235 

Fever,  Texas,  loss  from 18 

F'ibers,  veg(rtal)lo,  imports,  11)1:^-1915,  statistics • 542,  556, 671,  573 

Figs,  importJiJ,  18r)2 -19 1 5,  statistics 559 

Frji,  live  stock,  numbers  of  various  kinds 510 

Finland — 

hides  and  skins,  imi>ort8  1912-1913 512 

live  stock,  numbers  of  various  kinds 508 

Fire-control,  National  Fon^sts.  system  and  work 61 

Fin^s,  National  Fon*yts,  damages  and  control 61, 63 

Fish- 
cold  storage*,  packing,  effect  cm  quality,  marketing,  etc 157-158 

fnK?ziii.u:,  i>racti<  cs  on  Paci(i(!  coast,  etfect  on  quality,  etc 157-158 

Vozcn,  demand 158 

shipping  3,(KK)  miles  to  market,  article  by  E.  D.  Clark 155-158 

'Upply,  Pacific  fisheries,  importance  in 155 

hawed,  deterioration,  and  market  ])racticcs 157 

-•'•'ries  — 

ihiiitic  coaj^t,  decrease  in  output 155 

'acilic  coast,  importance 155 

■ 

•wisiics,  a*'  ^'^^Q,  yields,  prices,  etc 479-483 

%or]'^      .r/-        ii>Jw^"    !f' 'I  -'wi  fiber,  bv  countries 479-480 


-»r»/w 


ivc*^;*.      -.*oi      '-'J    .1       ,oiiiix*nv  n)  15,  by  States,  map 359 

Aportt  irom  ^vit^.-iitim,    ^mounts,  etc 284, 285 

production  and  exports,  comparison  of  Argentina  with  United  States...  285|286 

'^gion,  A^^ontina,  location 282 

ceding  o nd  harvest ing,  *  n.'ont itia 298 
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Fleeoea — 

production,  number  and  weight,  by  States 523 

Florida — 

grasshopper,  eradication  work,  1916... 268,289-270 

St.  Lucie  County,  grasshopper  i)e6t,  1915,  destmctiyenesB 270 

Flour- 
exports — 

and  imports.  1913-1914,  statistics 429 

(with  wheat),  etc.,  1914-15,  statistics 11 

prices^  1900-1915,  sUtistics 428 

Ptatistics,  international  trade,  1912-1914 429 

wheat,  exports,  1913-1915, 1852-1915,  statistics 551, 557, 568, 568 

Foot-and-mouth  disease — 

animals  affected,  disposal,  appraisement 29-80 

appearance,  animals  susceptible,  and  contagious  nature 19-20 

eradication,  methods  and  progress 2&~26 

loss  from 150 

prevalence  in  foreign  countries 20 

outbreak  of  1914,  spread,  diagnosis,  eradication,  etc 19, 22-24 

outbreaks,  extent,  eradication  wcm,  etc ^ 10-^ 

outbreaks,  sources 20-22, 26-^ 

Food- 
relation  of  supply  to  animal  diseases 160-172 

supply  and  animal  disease,  article  by  Edward  B.  Mitchell ^ 150-172 

Forage — 

acreage  (and  hay),  1909,  by  States,  map 861 

coarse,  acreage,  census  1909,  by  States,  map 867 

plants — 

choice,  destruction  by  close  grazing 802 

seed  adulteration 815 

Forest — 

products — 

international  trade,  1852-1915,  statistics 560-568 

imports  and  exports,  statistics ^..: MS, 

544, 540-d51, 555, 560-562, 560-570g.575-51« 

Reservation  Commission,  creation,  purpose,  and  work .00 

Forester,  State,  aid  in  estimation  of  woodlot  products,  note 128 

Foresle — 

eoFtem,  purchase  by  Government,  work,  pbuDs,  etc 68-70 

Government  ownership,  relation  to  agriculture  in  West €8 

National — 

agricultural  settlement,  provisions 67-68 

fire-control  system,  work  and  benefits 01 

grazing  resources,  utilisation,  improvement,  pennits,  etc 68-^ 

mining  development,  situation 65-60 

protection  and  uses  of  resources,  review  bv  Seoretary 61-78 

recreational  uses,  pennits  for  summer  buildings,  etc 66 

timber,  users,  annual  cut,  protection,  etc 68-68 

water  power,  development,  increase,  pennits,  etc 64-65 

Formosa,  live  stock,  numbers  of  various  kinds M8 

France  - 

hides  and  skins,  exports  and  imports  of  various  kinds,  1912-1913 511, 011 

live  stock,  numbers  of  various  kmds •      508 

Freight— 

bill,  order  form,  use  in  bank 78-70 

rates — 

com,  in  Argentina 

prohibitive,  liawaiian  IsLmds,  improvement 

tonnage  carried  by  railwajrs,  1914-15 * 

Fruit- 
en  )ps,  principal — 

acreage  and  value,  1909,  sn^ 

relative  importance^ jgrapn .., d... 

fly,  prev-alence  m  Hawaii i,, .;; 146 

grafting,  stocks  used  by  Chinese ^-^ *.••  SIO-SIO 

packages,  extent  of  use  of  timber  hi  iMstoties.*.  ••••  4*  ••••  b  ••.•>*••••••*  * 
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Pniits— 

addition  to  poison  bait  foi  graashoppoiB 267, 268, 269, 272 

and  nuts — 

acreage  1910,  by  States,  map 380 

acreage,  graphic  summary,  mai^s 380-387 

bush,  acreage,  census  1909,  by  States,  map 387 

exports.  191:^1915,  statistics 561, 666, 656,  557, 5fi7 

imports,  1913-1915,  statistics 544, 664, 574 

Hawaii — 

increase  in  local  demand  and  supply 140 

quarantine  on  account  of  fruit  fly 145 

See  also  Apples,  Oranges,  etc. 
Fur- 
Persian  lamb — 

description  and  value,  various  grad«6 260-252, 267-268, 259 

production,  description,  value,  etc 249-262 

production  in  United  States,  poasLbilities 249, 260, 256-261 

Persian  wool,  industry,  conditions  in  Bokhara 252-253 

Fur-besoing  animals,  Alasl^a,  administration  of  laws,  changeB 60-^51 

Fursj  lambskin,  classes  and  values 250-252, 257'-258, 259 

FusUc— 

chemical  composition,  comparison  with  Osage  orange. 202-206 

dyewood,  substitution  by  Osage  orange  waste,  artclie  by  £.  W.  Kim- 
man 201-204 

Gambia,  live  stock,  numbers  of  various  kinds 610 

Game  laws — 

Alaska  administration,  changes 60-51 

Alaska,  amendments,  recommendations  by  Secretary 61-62 

Georgia — 

hogs,  value  of  pig-club  products,  per  head 180 

pig  clubs,  development  and  work,  note 17 

poultry-club  work 196 

German  East  Africa,  live  stock,  numl)ers  of  various  kinds. 510 

German  Southwest  Africa,  live  stock,  numbers  of  various  kinds 610 

Germany — 

hides  and  skins,  exports  and  imports  of  various  kinds,  1912-13 511,612 

live  stock,  numlwrs  of  various  kinds 606 

Ghoorma,  resistant  to  drought,  stock  for  persimmons 213-214 

Ginger — 

adaptability  to  Southern  States 222 

( ■hint*flo,  varieties,  uses,  and  cultural  notes 221-222 

Girls  '— 

club  work,  review  by  Secretary 17, 67-68 

clubs,  ]x)ultr>',  in  South 196-200 

clubs,  promotion,  ciM)peration  of  States  Relations  Service  uui  Animal  In- 
dustry Jiuroau 272o-272v 

pig-club  work,  noton. 181-182,185,187 

success  with  jxmhry  in  chib  work,  instances 199,200 

Glanders,  loss  from 18, 160 

Glu(!oso,  exports,  stat ist i(*s 551, 555, 557, 567 

"^oatfl— 

grazing,  national  forest  ranges 63, 64 

I'ncpection  at  slauglitor,  nunibrrs  insi)ected  and  condemned,  1907-1916...       6S8 
.anibors,  by  countriiHi 507-510 

^v,.;d-roa<ls  as,so(ialion,  Christian  ('ounty,  Ky.,  organization  and  work 220-230 

^fraitin<L,'  stocks,  resistant  to  drouglit,  use  by  ('hinese 218 
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•  r<,'(Miiina,  seeding',  liarv'i'sting,  and  thranliing 292-293 

lussification  and  ins] unction,  Ai>,'«'ntina 296-296 

'ontnut,  laloijiialo,  provisions  in  ArgtMilina 297 

« »ntracls,  Argentina,  })rovisions »296-298 

'••ving  for  inarkeling,  Argentina 294 

" irts  of  Unit^^d  States  u nd  Argentina,  conii)arison 285 

:/vport.d,  J  915,  percentage  of  cro]),  increase,  etc 11-12 

landling,  Argentina  (and  pmduction),  article  by  laurel  Duval 281-298 

oading  for  export,  Ari^'^Mlma -. 296 

n«»i'lrfi*iii(       i\  i^ — »t»*ii ..................a.......  29^496 
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Grain — Continued.  Page. 

moifliure,  per  c;ent  iu  different  tj-jioa  of  flU>rag« 290 

production  and  handling,  Argentina,  article  by  Laurel  Duval 281-298 

production  in  cotton  States,  cause  of  increase 13 

storage  facilities,  Argentina 295-29G 

surplus,  Argentina,  comparison  with  United  States 284-286 

tranP])ortat  ion,  Argentina,  methods  and  rate 296 

Sec  also  Barley,  Com,  etc. 
Grain  and  grain  products — 

exports,  1913-1915,  statistics 551, 557, 564, 568 

iraix)rta,  1913-1915,  statistics 544 

Graloe,  green-cut,  acreage,  census  1909,  by  States,  map 366 

Grange,  Church  Ilill,  assistance  in  farm  demonstration  work,  note 228 

Grapefruit,  acreage,  1910,  by  States,  map 386 

Grape  sugar,  ex]X)rts • 551, 555, 557, 567 

Grapevine?,  acreage,  1910,  by  States,  map 385 

Graphs,  agricultural  summary 336, 337, 381, 388 

Gra^.  seed  adulteration 315 

Grass(\s  - 

tamo,  acreage,  census  1909,  by  States,  map 367 

vrild,  pilt,  or  prairie,  acreage,  census  1909,  by  States,  map 364 

GraA'^'hopper — 

baits,  poisoned 266-272 

California  devastating,  destnictive  character 263 

campaign,  1912,  details 267 

Caroliiia,  destructive  character 263 

control,  mothwls 264, 271, 272 

differential,  dwtructive  character 263 

eggs,  distribution  and  methods  of  destruction 264-265 

eradicat  ion  experiments,  1915,  map  showing  localities 268 

leader  migrator^',  destructive  character 263 

lubber,  destructive  character,  and  habits 262, 270 

non migratory  red-le^ed,  destnictive  character 263 

outbreaks,  and  control  methods,  article  by  F.  M.  Webster 263-272 

poison  baits,  use 266-272 

two-striped,  destructive  character,  method  of  egg  laying 263, 264 

Grasshoppers — 

destnictive  species  in  United  States 263 

injurious  outbreaks,  historical  notes 263, 267 

Grazing — 

"deferred, "  order  for  depleted  range  lands 309 

land.",  public^  improvement,  importance  in  meat  production 19 

lands,  West ,  improvement  and  manii^ement 299-310 

.National  Fon^tH,  iK^mits,  improvement,  benefits 63-64 

premature,  pri'ventive  measures 303 

py.'^tem  for  (l<'j)leted  ran>^ei<,  experimenti^,  value,  etc 304-307 

Great  I^lains  province,  location,  acreage,  and  farm  lands,  1910,  map 335 

Greece  — 

hi<lea  and  skins,  imports,  1912-1913 512 

Vivii  Ftix  k,  numbers  of  various  kinds 508 

Guam,  ciUtlc,  number « 510 

Guat^'Huila,  live  st<M;k,  numbers  of  various  kinds 510 

Guiana,  live  hlock,  numbers  of  various  kinds 610 

Gumn,  imix)rts,  statistics 542-543, 555, 561, 572,575 

IIains WORTH,    R.    G.,    O.    E.    Baker,    and    Middlbton    SMrrn,    article  on 

' '  A  graphic  summary  of  American  agriculture " 329-403 

ITali])ut— 

lisliin«i:,  praetices 158 

frozen,  (iemand 158 

Fln])pinLr  Fa.'^t  from  Pacific?  ct)a8t,  preparation  and  packing 156 

ITanson ,  ('.  11.,  article  on  ** A  successful  niral  cooperative  laundry" 189-194 

liar  vest  in,i:    - 

ct)rn,  Artrentina 289 

gniin,  Argentina 292-293 

Hawaii   - 

ciMH'-sugar  j)r'Klucti(»n,  1912-1914 498 

changes,  marketing  and  other 131-133 
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Hawaii — Ck)ntinucd . 

conditions,  changes  since  1778,  and  developmentfi 132-133 

cooperative  organizations,  si>ecialties,  methods,  etc 137-138 

ExiKiriment  Station,  supervision  of  Territorial  market ,  134-144 

farm  produce,  packing  and  handling  improvement 141, 143 

farmers,  marketing  problems,  Government  help 131-146 

live  stock,  niunbers  of  various  kinds 607 

market  at  San  Francisco 144-145 

market,  Territorial,  establishment  and  results 134-145 

marketing  produce,  aid  to  farmers,  article  by  E.  V.  Wilcox 131-146 

Hawaiian  Legislature,  appropriation  for  marketing  work 134, 1^,  145-146 

Hawthorn,  Chinese,  large-fruited,  description  and  uses 216-217 

Hay- 
acreage  1909,  by  States,  map  (with  forage) 361 

alfalfa  yield,  comparison  with  other  hay  crops 241 

and  pasture  province,  location,  acreage,  and  farm  lands,  1910,  map 335 

crop  importance  in  eastern  provinces,  acreage  and  value,  per  cent 332 

crop*,  acreage  and  production,  graphic  summary,  maps 362-367 

exports,  1913-1915,  statistics 552,565 

statistics,  acreage,  yields,  prices,  etc 463-466 

Haze,  cause 322 

Health  organizations,  rural,  aid  of  department  in  organization 272o 

Heller,  L.  L.,  F.  R.  Marshall,  ana  V.  O.  McWhorter,  article  on  "  Karakul 

sheep' 249-262 

Hides — 

exports  and  imports  of 'V'arious  kinds,  1912-1914 512,513 

exports,  1913-1015,  statistics 548 

foreign  countries,  exports  and  imports,  1912-1914 511-513 

Imports,  statistics 541, 660, 572 

international  trade,  1912-1914 511-513 

** ticky,*'  objections 161 

Hog  cholera.    See  Cholera,  hog. 

Hogs — 

community  breeding,  advantages^  plans,  influence  of  pig-club  work 18I>-1S1 

inspection  at  slaughter,  numbers  inspected  and  condemned,  1907-1915 538 

losses  from  cholera 18, 19, 169 

number  and  value,  Jan.  1,  1867-1916 535 

number  and  value,  by  States 536 

number,  ronsus  1910,  and  estimato  1915,  by  States,  map 396 

numborn,  by  countries ; 507-510 

pig-club  prod  action,  exliibits  at  fairs,  history 181'-'185 

pi^-club  products,  i)ricos,  comparison  with  market  prices,  etc 183, 184 

prjcoPj  wnolcsale,  at  principal  markets,  1900-1915 537 

statistics 535-537 

See  also  Pigs. 

Home — 

<lcmonstration  work,  influcnro,  note 243 

farm,  influence  of  domonptrat  ion  work ,  notes 237, 244, 345 

Tlomcstead — 

communities,  early  ITawiiii,  unsatisfactory'  conditions 133 

entries  within  National  forests,  provisions 67-68 

Tonduras,  live  stock,  numbers  of  various  kinds 510 

lonolulu  imports,  competition  with  native  products 136 

'"oppordozer,  description  and  use 265 

'  '^py — 

■exports  and  imports,  1912-1914 492 

inports  and  exports,  statistics 544, 552, 555, 568 

•'•    intics  acrcago.  production  and  prices 491-492 

istics,  internat lonal  trade,  1!)12-1914 492 

./Id's  crop,  1012-1914.. . . . 491 

•■■'♦iiwro     form   /inrriniJi        lir'i   '\f  Q.r\cr\i\QQf^ J    103—104 
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Horses—Contmued.  "  *. 

imports —  ?•§•. 

number  and  value,  1893-1915 618 

statdsticfl 540,671 

loes  from  glanders 100 

number  and  value  by  States -. 615 

number,  value,  etc.,  Jan.  1, 1867-1916 514 

number  by  countries 507-4(10 

number,  census  1910,  and  estimate  1915,  by  States,  map 900 

prices,  range  at  principal  markets 616-^18 

receipts  at  prinapal  markets  1900-1915 617 

statistics 614-618 

Houston,  D.  F.,  report  as  Secretary  of  Agriculture,  191 9-72 

Hun^uy,  livestock,  numbers  of  various  kinds 608 

Himting  laws  in  Alaska,  changes  and  recommendations 61-62 

Iceland,  live  stock,  numbers  of  various  kinds 610 

Illinois,  tenant  farms,  studies  of  conditions... 116 

Implements,  farm.    See  Machinery. 

Importation,  seed,  control  by  law,  and  effect 313-814 

Imports,  agricultural  products,  statistics 540-547, 554-555, 558-582, 571-678 

Inoia — 

livestock,  numbers  of  various  kinds 608- 

Native  States,  live  stock,  numbers  of  various  lands 508 

rubber — 

exportsand  imports,  1912-1914 505 

imports,  statistics 543, 555, 561, 682;  676 

statistics,  international  trade.  1912-1914 506 

Indiana,  tenant  farms,  studies  of  conoitions 116 

Inspection — 

commission,  meat,  appointment  b^r  Secretary ■• 278-279 

meat,  information  acquired,  value  in  flxiiig  origin  ci  diaeaaed  products.-. . .      279 

Federal  meat,  scope,  extent,  and  wort: 275-277 

Federal,  meat,  economic  importance,  artide  by  Geoige  Ditewig 278«-280 

grain,  Aigentina 298-298 

Insurance,  mutual,  aid  of  Department  to  iaimen  in  developing 872o 

Interpreter,  duties  and  importance  to  agricaltaial  espkirer 208 

Iowa,  tenant  farms,  studies  of  conditions 116 

Irri^tion,  value  in  reclamation  of  unprofitable  land 4 161 

Italy- 
hides  and  skins,  exports  and  imports  of  various  Idnda,  1912-1914 • .  611, 612 

live  stock,  numbers  of  various  kinds •      608 

Itch.    Sec  Scabies. 

I vor}%  walrus,  exportation  prohibition,  reconmiendaticm 61 

Jamaica,  live  stock,  nimibers  of  various  kinds 610 

Japan^ 

hides  and  skins,  imports  of  various  kinds,  1912-1913 612 

live  stock,  numbers  of  various  kinds 608 

Japanese  Empire,  livestock,  numbers  of  varioua  kinda 608 

Jardine,  James  T.,  article  on  ''Improvement  and managenent  of  native  paa- 

turesintheWest" 299-810 

Jdnes,  Jesse  M.,  and  Brabfdrd  Knafp,  article  on  ^*How  the  whole  county 

demonstrated" 228-248 

Jono5»,  W.  E.,  pioneer  in  pig-club  work,  note 178- 

Jujube,  Chinese,  description^  varietiea,  uaea,  and  growth  babita 21]rAl 

Junipers,  grafting  on  arbor  vitae,  China ^* 


Kafir  com  and  milo,  acreage,  censua  1909,  by  Statea,  map 87f 

Kalmbach,  £.  R.,  article  on  '* Winter  crow  rooata" 88-100 

Kansas — 

breeding  Karakul  sheep,  notes * 249,258 

native  pastures,  deterioratum • ...a.-..^.'.     -SOi 

Karakul  sheep,    ^^e  Sheep,  Kaiakul.  '>  ' 

Kauba,  water  vegetable,  China,  deacription  apod  food  mftN. 

Kelp,  giant,  source  of  ix>ta8h  aalta,  development^ 
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Kentucky — 

Christian  County —  Ps**- 

chief  toi^Tis,  agricultural  conditions,  etc 225-227 

cropf,  introduction  and  improvement  by  foum-demonstration  work. .  230-237 

feirm-demonstration  work 225-237 

poultry-club  work 195 

State  fair,  pig-club  prizes 184 

Eax)6ene,  use  with  hoppcrdozers  for  destruction  of  graashoppon 265 

Kkapp,  Bradford,  and  Jesse  M.  Jones,  article  on  ''How  the  whole  county 

demonstrated" 225-248 

Korea,  live  stock,  numbers  of  various  kinds 508 

Krbssman,  E.  \V.,  article  on  ''Osage-orange  waste  as  substitute  for  fustic  dye- 
wood' 201-204 

Kiimmer  fur,  description  and  value 251 

Labor  income — 

dairy  farms,  average 118 

definition,  note 114 

measiu'e  of  profit  in  farming 114 

Lading,  bill,  order  form,  use  in  blank 78-79 

Lambs,  Kai^kul,  skins  removal,  time  and  method  for  best  reeults 261-262 

Lambskins,  Persian,  values  of  \-uriou8  grades 251-252, 253, 257-258, 259 

Land — 

distribution,  Argentina,  effect  on  agriculture 286-288 

farm,  value  por  acre,  census,  1910,  by  States,  map " 345 

farm.    See  also  Farm  land, 
improved — 

acreage  in  pasture,  1909,  by  States,  map 360 

acreage  por  farm,  1910,  by  States,  map 343 

acreage,  1910,  by  States,  map 339 

por  cent  of  total  land  area,  1910,  by  States,  map 342 

in  crops,  acreage,  1910,  by  States,  map 329,340 

in  crops,  improved  land  and  land  in  farms,  per  cent,  by  States,  1909,  graph.      336 

in  farms,  acreage,  1910,  by  States,  map 338 

needs,  importance  of  stu(ly  by  unprofitable-land  owners 154 

poor,  improvomont  as  first  problem ^. . . ,  119-129 

speculators,  n'sponsibilitv  for  undeveloped  and  unprofitable  land 151-153 

undoveloptKl,  acrosin  Michigan.  Wisconsin,  and  Minnesota 151 

uniniprovod,  dovolopmont  method 151 

unprofitable - 

causes  and  control  methods 147-154 

examination  and  studios  by  owners 154 

study  ])y  proHpoctive  farm  buyer [ 147-148 

Lard  compounds,  exports,  1852-1915,  statistics 557 

Laundry — 

Chatfiold  rooporativu — 

building,  nianagomont ,  etc 190-192 

opinions  of  patrons  and  st cwkholdors 193-194 

cooporativo,  arul  cooporativo  crt^amor>',  similarity  of  ofiicers,  object 190 

rural  cooperative-  • 

establishment  in  Minnesota,  1912 189-190 

successful,  article  l)y  (.'.  II.  Hanson 189-194 

^'eed  importation,  sc^opo  an<l  <'ffoct 31^^14 

/iriis-seruiu-toxin  act,  provi.sioiu3  and  ])enaltios 31-32 

rtv>a,  seed,  ineiliciency  in  most  Statos 312-313 

l*eather  dyeing',  use  of  Osage-orange  waste 203 

^egiiiuos,  use  lu  enriching  i)oor  land 119-120 

.Animus-  — 

iOreage,  1910,  by  States,  map 386 

•»«T)nrt3  and  oxiK)rts,  stat  istics 544, 551, 680 

M70  in  i)oison  bait  for  gras8hoi)i)ers 267, 269, 270, 271 

-.wonce  root,  ini])orts,  I.^riii-I9ir),  statistics 558 

fme,  use  on  limestone  formations 290>-231 

_jiies,  use  in  j)(>isou  l)Liits  for  j,'raafilio]»pors ^      270 

Lincoln  sheo]).  cr<Ksswith  Karakul,  results  in  fur  production i6S,Si7,fli 

.i/nw»f^  .»i'.oi«'^iif   impc  •^  jiiu]  (iv»->rta  statistics S45, 858, Sff 
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Live  stock —  Wifc 

affected  with  foot-and-mouth  diaease,  disposal,  cost,  etc 81,S9-^ 

and  their  products— 

f&rm  value,  census  1909,  by  States,  map 389 

statistics 507-^539 

value  comparison  with  crops  value,  by  StateB,1909y  gmph 888 

condition,  indication  of  overstocked  tMBtare,  notes. • 329-808 

diseased,  appraisement  lor  daughter  by  Government,  basis 2M9 

diseases — 

eradication,  influence  of  Fedeial  meat-inspection  service,  discusrion.  278-280 

losses  from 159,186^1879  109 

relation  to  food  supply ^. 150-172 

enterprises,  relation  to  crop  enterprises,  studies  by  Ftoa  Manscemaiit 

Office -Trrr,.  272iH272b 

factor  of  profit  on  farm • * 115-418 

^phic  summary,  maps 888  JM 

improvement,  influence  of  demonstration  work  in  S^ntucky  and  Vir- 

ginia 2S2|24MiM 

industry.  East  and  West,  comparison •      882 

industry  promotion  by  forest  range  regulations 84 

losses  from  disease , 18,159,168,167,180 

numbers  raised  in  cereal  regicm  of  Argaitina. 288 

products,  exports  from  Argentina,  value 284 

statistics 540,548,588^671 

value  (with  animal  products),  1870-1915,  by  yean ;•.•••••.      530 

various  kinds,  numbers 507 

world,  numbers  of  various  kinds,  by  countries 507'-51O 

See  also  Cattle;  Hogs;  etc. 

Locusts,  injury  to  com,  Argentina,  and  control  work. • 288 

Logged-off  lands,  acreage  unused  in  Washington  and  Ongpn^  note •        67 

Logs,  marketing,  notes 122,128|124^127 

Lotus,  growingin  China,  use  of  swamp  lands «.••«•      228 

Louisiana — 

cane-sugar  production,  1912-1914 407 

hogs,  v^ue  of  piff-club  products  per  head •••• 180 

State  Fair,  pig-club  exhibits  and  prises •••••• 188 

Lumber — 

exports,  statistics ^ • OOQLMILOTO 

imports,  statistics 543, 555, 581-482,  M^ITO 

Luxemburg,  livestock,  numbera  of  various  Unds. ««••     SIO 

Machinery — 

farm,  cost  per  acre,  factor  in  profit ••»•••.• 114 

farm,  price  and  efficiency,  compaiisons  by  engineer 104-105 

necessity  on  farms,  aid  of  engineers  in  setection 102-105 

Madapscar,  live  stock,  numbers  of  various  kinds 610 

Madeira  Islands  (with  Azores),  live  stock,  nondMrs  of  Ysrioiis  kinds 5M 

Malt- 
exports  and  imports,  1912-1914 4MM 

liquors,  imparts  and  exports,  statistics ^.^  548^562 

Malta,  livestock,  numbers  of  various  kinds •••      510 

Manprc.    See  Scabies. 

Manufacturing,  cooperative,  requirements - «  TOHBO 

Maps — 

agricultural  summary,  and  graphs 

and  graphs,  list 

Market — 

Hawaiian,  branch  at  San  Frandsoo ••••• ••••• 

information,  distribution,  Hawaii 

newsservice,  work  of  department 

territorial,  in  Hawaii,  esiaWiAnient and  gesnits •»..• 1 

Marketing — 

accounting  83rstems,  aid  by  Ifaiksto  OAce  to  aaociatiaBs '..•>...  V- 

associations,  aid  of  Markets  Office  in  oiganitation  and  management.-  2 

DivLaion,  Hawaii  £xparimeiit  Statioiif  week ;^' ^«.*>.*...jh  — 

fish,  shipping  3,000  iniles ^ •••..,•. 

prain,  Argentina .••.—...♦.V 

invddtigations,  work  of  OiBfee  of  llaikietB .' * 
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Marketing — Continued.  r»f^ 

problems 3S-43 

produce,  holp  to  Hawaiian  fanners 181-142 

timber,  importance  of  owner's  knowledge 121-124 

timber,  measurement  methods 122-124 

timber,  methods  and  cost 126-128 

woodlot  products,  article  by  Stanley  L.  Wolfe 121-130 

Markets — 

and  Rural  Organization,  Office,  establishment 14 

live-stock,  prices  of  animals  and  animal  products 616, 

617, 521-522,  52($-527, 531, 633-534, 537 
live-stock,  receipts  of  horses  and  mules,  1900-1915 617 

Marshall,  F.  R.,  L.  L.  Heller,  and  V.  O.  McWhorter,  article  on  ** Karakul 

sheep" , 24&-262 

Mauritius,  live  stock,  numbers  of  various  kinds 610 

McCoRMicK,  E.  B.,  article  on  "How  engineering  may  help  farm  life" 101-112 

McCoy,  Alice,  pig-club  prize  winner,  Louisiana  State  Fair,  1914,  note 182 

McDowell,  J.  0.,  article  on  ** Unprofitable  acres'* 147-154 

McWnoRTER,  V.  O.,  F.  R.  Marshall,  and  L.  L.  Heller,  article  on  '^Earakul 

sheep" 249-262 

Meal- 
corn,  exports  and  imports,  1912-1914  (with  com) 417 

oil-cake,  stati8tii!S,  iuteruational  trade,  1912-1914 504 

Meat- 
condemnation  under  inspection  service,  advisorv  commission,  etc 278-279 

exports,  19i:i-1915,  statistics ! 548, 549, 655, 556, 566-566 

imports,  19i;j-1915,  statistics 541 

Meat  animals- 
inspection  for  slaughter,  number,  kind,  etc.,  1907-1915 538 

inspection,  number  of  various  kinds 276 

losses  from  disease 18 

Meat  industry',  benefit  of  National  l-'orest  ranges 64 

Meat  inflX)ecliou — 

act,  provisions,  and  requirements 273-274 

P'ederal,  ailvantages 276-277 

Federal,  statistics 637-539 

quantities  inspected  and  condemned,  1907-1915 538 

service,  information,  value  in  fixing  origin  of  diseased  products 279 

Meat  supply — 

in(Tcii4«e,  eucouragcnuMit  by  Depart  lueut,  i>roblems,  etc 16-19 

relation  of  animal  diseases 159-172 

Meats — 

exj)orts  under  Federal  inspection,  annual,  by  five-year  perioils 277-278 

exjwrts,  value,  1914-1915,  increa.se  (with  dairy  products) - .  11, 12 

Federal  iiisnection,  economie  importance,  art fcfe  by  George  Ditewig 273-280 

^rerchanls,  local,  coo]K*ral ion  with  purchasing  a-^sociation 77—78 

^feri^o  sheep,  cross  with  Karakul,  results  on  fur  production 258 

Nfeteoi-s,  nature,  velocity,  distance 318 

J(»xi('o — 

hides  and  skins,  exports  of  various  kinds,  1912-13 511 

ive  stock,  numbers  of  various  kinds : 609 

■V.  ..vEFi,  Frank  X..  article  on  ''China,  a  fruitful  field  for  plant  exploration".  205-224 
fichi^an,  dairy  farms.  stu<lies 117 

.*iilch  cows.     Set:  Cows. 

ecords,  value  in  dairyinp: 272J-272K 

•'eld  ])cr  cow,  relation  to  feed  cost  as  factor  of  profit 117-118 

•  1.    flourini^.  infiuence  on  home  wheat  market 233 

uUo  maize  and  kalir  corn  acrcaj^e,  census  19U9,  by  States,  map 370 

ifininj;,  national  foresls.  situation 66-66 

^[innesota.  diatfield  laundry,  cooperative  organization  and  management....  188-194 

'^«ssis.sippi  Valley,  farm  surveys,  notes 114,115,117 

TTciiKLL,  KnwAUD  15..  article  on  "Animal  disease  and  our  food  supply"...  159-172 

.jiorts,  191:5-1915.  slat ist ics 663, 555 

mports,  lOl:^  un-'S,  iSo2-19ir>,  sta;islifs 647,655.658 

'>r  - 269»271,27S 
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Mules—  !*•••. 

exports,  number  and  value,  189S-1915 518 

exports,  19 14-15,  values,  per  cent  of  supply  (with  hones) 11 

number  and  value,  by  States 515 

number,  value,  etc.,  January  1, 1867-1916 514 

numbers  by  countries 507-*610 

numbers,  census  1910^  and  estimate  1915,  by  States,  map 391 

prices,  range  at  principal  markets 518-517 

receipts  at  principal  markets,  1900-1915 (17 

statistics (H-^^IS 

Muskmolons,  acreage  on  farms,  census  1909,  by  States,  map S77 

National  forests.    See  Forests,  National. 

Naval  stores — 

exports,  191^1915,  statistics 550,56Sh570 

imports,  191^-1915,  statistics 543, 555^  581 

Nectarines  and  peaches,  acreage,  1910,  by  States,  maps 884 

Nelson.  Gordon,  jr.,  pig-club  prize  winner,  Kentucky  State  Fair,  1915 184 

Nelumbium  speciosum,  growing  in  China,  use  of  swamp  lands 22S 

Netherlands — 

hides  and  skins,  exports  and  imports  of  various  kinds,  1912-1913 511, 512. 

live  stock,  numbers  of  various  kinds 509 

New  England,  grasshopper  eradication  work,  1915 267-289 

New  Hampshire,  grasshopper  eradication  work,  1915 287-289 

New  Mexico — 

desert  grass  range,  management  and  results 308-807 

grasshopper  eradication  work,  1915 * 288|  270 

New  York —  " 

breeding  Karakul  sheep,  notes ,...  249, 2aB 

western,  farms,  studies  of  equipment a....      Il4 

New  Zealand — 

hides  and  skins,  exports,  1912-1913 '. f'  ^^^ 

live  stock,  numbers  of  various  kinds 1 •  •  •      509 

Newfoundland,  livestock,  numbers  of  various  kinds .,    £10 

Nicaragua,  live  stock,  numbers  of  various  kinds .' 510 

North  Carolina — 

farms,  studies  of  conditions 118^  117 

goultrv-club  work , 198 
tate  fairs,  pig-club  prizes J 185 

North  Pacific  coast,  location,  acrei^,  and  farm  lands,  1910,  map. 8S5 

Norway — 

hides  and  skins,  imports  of  various  kinds,  1912-1914 '.'. 512 

live  stock,  numbers  of  various  kinds 609 

NuNN',  RoscoE,  article  on  ** Stories  of  the  atmosphere " 1 817-327 

Nursery  stock,  imports,  1913-1915,  statistics 545^ 556 

Nuts— 

acrea.2:o,  1910,  by  kinds  and  by  States,  maps 888 

and  fruits,  acrcs^^,  1910,  by  States,  map 880 

import.*;  and  exports,  1913-1915,  1912-1915.  statistics 545, 552, 555, 580^  574 

N>'asaland  Protectorate,  live  stock,  numbers  ot  various  kinds 610 

Oatmeal,  exports,  1913-1915,  statistics 681 

Oat«— 

acreage,  census  1909  and  estimate  1915,  by  States,  map. 868 

classification  for  sale,  Argentina 297 

exports  — 

and  imports,  1912-1914 497 

from  Argentina,  amounts,  etc '. 285 

1914-1915,  increase :.  "    11 

1913-1915,  statistics ." 661 

pTowlng  in  Argentina,  acreage,  and  increase 988 

imports,  1913-1915,  statistics 644 

production,  census  1909  and  estimate  1915,  by  States,  map 867 

seeding  and  harvesting,  Aigentiiia....: •••... 899 

statistics — 

acreage,  yields,  prices,  etc ..^ •••'.....  480-487 

international  trade,  1912-1914 ; ;.;.;.^.*.. 487 

world's  crop,  1913-1915,  by  comitriM 480-481 

Office  of  Markets  and  Rural  Organiatioii , 14 
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Oilcako—  P»^ 

exports  and  imports,  1912-1914 504 

statidtics,  intoruational  trade,  1912-1914 504 

with  oil-cako  meal,  imports  and  exports,  1913-1915,  Btatiatics 546, 

552, 555, 557, 568^9 

Oil,  cottonseed — 

exports  and  imports,  1912-1914 472 

statistics,  international  trade,  1912-1914 472 

Oils,  imports  and  exports,  1913-1915,  statistics 546, 552-553, 555, 565, 569, 574 

Oklahoma  State  Fair,  pig-club  exhibits  and  prizes 184 

Olives,  tea,  grafting  on  privet  stock,  China 218 

Onion  crop,  Hawaii,  shipping  to  California 143 

Onions — 

acreage  on  farms,  census  1909,  by  States,  map 377 

exports,  1913-1915,  statistics 547, 553 

imports,  1852-1915,  statistics 559 

Orange — 

Osage.    See  Osage  orange. 

trees,  defoliation  by  grasshoppoTS 270 

Oranges — 

acreage,  1910,  by  States,  map " 386 

exports,  1912-1915,  statistics 567 

imports  and  exports,  statistics 544, 551, 660, 564 

use  in  poison  bsdts  for  grasshoppers 267, 269 

Orchard — 

home,  improvement,  demonstration  work  in  Oulpepcr  County,  Va 245 

grass  seed,  importations,  1914-15,  quality 31S-814 

Ornamentals,  introduction  from  China,  and  descriptions 21^221 

Osage  orange — 

extract,  factory  plants,  necessity  in  Southwest  near  supply 204 

supply,  uses,  and  commercial  i)os8ibilities 201-204 

use  m  dyeing  cotton 204 

use  in  dyeing  leather 203 

waste  as  substitute  for  fustic  dyewood,  article  by  E .  W.  Kreflsman 201-204 

Pacific  coast,  fisheries,  output,  disposal,  marketing,  etc? 155-156 

Packing — 

farm  produce^  improvement  of  methods 14S 

lambskins,  directions 262 

Packing-house  products — 

exports,  statistics 548, 555, 556 

imports,  1913-1915  statistics 641,656,572 

Pax  ts^aiy  Chinese  cabbage,  description  and  value 221 

"  Pampa  *'  region ,  Argentina,  description 283 

Panama,  live  stock,  numbers  of  various  kinds 510 

Paprika  pepper,  growing  experiments  in  South  Carolina 272h-272i 

Parasites — 

live  stock,  prevalence,  damage  to  industry,  etc 170-171 

meat-animal,  losses  from 18 

Paris  green,  use  in  poi'«on  bait  for  grasshoppers 266, 267, 271 

♦'astun:^ — 

and  hay  province,  location,  acreage,  and  farm  lands,  1910,  map 335 

improved  land,  acreage,  1909,  by  States?,  map 360 

ands,  depleted,  management  and  value,  etc 304-307 

aiige,  domaud  for  improvement 299 

-v-Mroa,  native — 

aTving  capacity  in  West,  deterioration,  etc 303 

•    Vost,  improvemi^nt  and  management,  article  by  James  T.  Jardiiie.. .  299-310 
:>r<;  also  Ranges. 

c^L.    iiijr,  ranjre  land,  "deferred  grazing "  management 308-309 

^each,  wild  orighial,  search  in  Cliiiia,  result 217-218 

*'*'»' "hos  - 

'1(1  nectarines,  acreage,  1910,  by  States,  maps 884 

..o«i'vt*w.rt,  ])roduction  and  prices,  1909-1915 490 

x^.  A»*,^    reage,  census  1909,  by  States,  map 309 

*  -tor  1  irmf  ioa   ^''i>  •i-»#»<^»    :««ic»|.*iC5c    n  Ignited  Statcs. .•.*....... 
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Peaa-  Pag^ 

clr\%  acreage,  census  1909,  by  States,  map 368 

green,  acreage  on  farms,  census  1909,  by  States,  map 378 

statistics,  acreage,  and  production 495 

world's  crop,  1912-1914,  by  countries 495 

Pecans,  acreage,  1910,  by  States,  map 386 

Pennsylvania  farms,  conditions,  stuay 113, 116, 117-118 

Pepi)or — 

drowers'  Association,  organization  and  scope  of  work 272h-272i 

in<lustry,  assistance  by  riant  Industry  Bureau 272h-272i 

])aprika,  growing  exj)eriment8  in  Soum  Carolina 272h-272i 

Persian  lamb  fur.    See  \  ur,  Persian  lamb. 

Persimmons,  oriental,  usefulness  for  drying 212-214 

Peru ,  hides  and  skins,  exports  of  various  kinds,  1912-1914 511 

Philippine  Islands,  live  stock,  numbers  of  variouB  kinds 509 

Pig  ctu]>8 — 

agency  for  increasing  meat  supply 17 

boys'  and  girls'  work,  article  by  W.  F.  Ward 173-188 

boys' — 

origin  and  growth 173 

scope,  growth,  membership,  and  work 272b 

development,  membership,  results,  etc 17, 58 

objects  and  plan 173-177 

PigK'lub — 

agent.  State,  duties 174 

exhibits.  State  and  county  fairs,  history 181-185 

mem>)ers-  - 

financing,  plans. 177-179 

prizes 179 

requirements 174 

school  work,  excellence 175-176 

work,  extension,  results,  etc 179-181 

purchase  by  pig-club  bo\'s,  financial  aid,  plans 177-179 

thoroughbrea  for  pig-club  members,  "encneas  chain  method  " 178-179 

Piling — 

market i ng,  suggestions 125 

use  of  timber  for 120 

Pino,  Chinese,  white-barked,  description,  and  value  for  semiarid  region 220 

Pincaj)ple  growers,  organization,  Hawaii,  work 137-138, 144-145 

Pineapples — 

Ilawivii ,  shippiiiu;  to  San  Francisco 144-145 

sortint::  and  j)a<*king,  demonstration  work,  Hawaii 138 

Tin  UK  hu  n<j»'(i  nd,  descript  ion ,  and  value  for  semiarid  region 220 

PistaclH\  Chinese  tree,  description,  and  adaptabilitv  to  Southern  States 220 

PisUirid  chinfusis,  description  and  adaptability  to  Southern  States 220 

Plant  — 

<'X])lorai  ion,  China  a  fruitful  field,  article  by  Frank  N.  Meyer 205-224 

Industry  Ihircau — 

co<^p(Tat ion  in  cotton  and  potato  growing 272l-272j 

co()i>crali ve  work  in  animal-disease  control 2721 

Plani.-^— 

Chinese,  e^tublishment  in  United  States 206 

{>:irkiiig  and  shipping  from  China,  details 209 

riuin>  -  ■ 

and  prunes,  acreage,  1910,  by  States,  map 385 

irrafting  on  wild  almond,  China 218 

Poison  bails  for  control  of  grasshoppers 266-272 

Pobs    - 

dimensions  in  marketing,  note 125 

telegraph  and  telephone,  marketing,  suggestions 125 

Popiih\tion,  rural,  census,  1910,  by  States,  map 329,347 

Pork    - 

home  curing,  ])ig-<*lub  work 185-186 

prn<liiction.  cost,  pig-club  stock 180 

Porto  Kico.  live  stock,  numbers  of  various  kinds 507 
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Portugal — 

hides  and  skins,  imports  of  various  kinds,  1912-13 612 

live  8to<»k,  numbers  of  various  kinds 609 

Potash  supply — 

danger  of  exliaustion,  possible  sources,  etc 35-38 

effect  of  European  war,  remarks 37 

Potato  Growers'  Association,  National,  aid  of  Plant  Industry  Bureau  in  oigani- 

zation 272l 

Potatoes — 

acreage,  census  1909,  and  estimate  1915,  by  States,  map 372 

exports  and  imports,  1912-1914,  statistics 400 

exports.  1913-1915,  statistics 663 

imports,  1918-1915,  1852-1915,  statistics 647, 

seed — 

improvement  experiments  by  Plant  Indust ry  Bureau 

State  certificate  of  purity * 272i 

statistics — 

acreage,  yields,  prices,  etc 454-400 

international  trade,  1912-1914 400 

world 's  crop,  1912-1914 454-^465 

Poultry- 
anil  eggs,  receipts  from  sale,  census  1909.  by  States,  map 401 

breeding  as  community  work '. 107 

clubs — 

boys*  and  girls*,  scope,  membership,  leadership,  and  workmcthods.  272s-272r 

growth  in  three  years,  and  some  results 190-200 

work  in  the  South,  article  by  Rob  R.  Slo<:um 195-200 

work  in  South,  notes / 17, 58 

diseases,  loss<?8  from 18, 160, 171 

industry — 

improvement.  Christian  County,  Ky 233 

influence  of  demonstration  work,  Culpoper  County.  Va 243 

loss  from  disease 18, 160^  171 

market,  Hawaii,  increase  in  local  supply 140 

on  farms,  number,  census  \ 910,  by  States,  map 402 

prices  on  farms 628 

products,  magnitude 171 

Power,  development  and  utilization  on  farm,  uses,  etc 108 

Precipitation,  range  and  amount  per  annum,  estimate 823 

Prices,  cooperative  purchasing,  discupsion 81-82 

Prizes,  pig-club  work 179, 182,183, 184,386 

Prunes — 

and  plums,  acreage,  1910,  by  States,  map 385 

exports,  18r,2-1915,  statistics .  657 

Publications,  se-'d  testing,  list 315-310 

Pulp,  wood — 

exports  and  imports,  1012-1914 607 

statistics,  iiit«*rnational,  1912-1914 507 

i''"^cliaaing  Associations — 

lid  of  Market ri  Ollice  in  organization  and  m.aniLgement 272if-272lf 

orm  of  urpinizatiun,  and  metliods 76-80 

..'  ^^/../.-/'/;./,V/  vn«r»o7^*i^^ir  A' ♦.  ^^-.o    '-^'rrhtin  United  States 219 
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...t-and-ii.,..    hdises,.-..  20,21,24,25,26,27 

wui   •.'!  '-        ^  1.'.  (x(.. 124^125 

<ailwa.>.        -..I.  .,v  ^'arriot      ;.ii-     \\\ 

ilain,  orign       '^ution  to  auno.<plieric  dust 

la  in  fa  11,  basA^,  A  classification  of  airricuUural  provinces  in  West 8S1 

laisiiis,  imports  and  exports,  statihitics 544, 651, 660 

;ravle  Karakul,  breeiliuf,'  ex])eriments 

«.'oi^l  ii    «'«nT>t    .'i<ii  r  I'oc  .<->t],o-  Veods,  experiments  and  XQBultB 
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Range  itch.     Sec  Scabies. 

Range  lands —  P'^g^* 

overstocking,  practices  and  results 301-303 

use  as  pasturage,  acreage 299-300 

Ranges — 

depleted ,  grazing  methods  and  management  for  improvement 299-310 

national  forests,  improvement,  beneLts,  etc 63-64 

watering  pla(*es,  relation  of  distribution  to  pasture  value 303 

western,  improvement,  work  and  studies  l)y  department 304-310 

Raj^e,  seed,  imports  and  worthless  substitutes 314 

Recommendations  by  Secretary :50,  3:1-35,  48,  51-62,  60,  65,  68, 70,  71 

Recreation,  utilization  of  national  fore.^ta,  permits,  etc 66 

R'.nd,  John  Robert,  pig-club  prize  winner,  Louisiana  State  Fair,  1915 183 

Reindeer,  numbers  by  countries 507, 508, 509 

Roseeding,  native  pasture  lands,  considerations 304 

Rhodesia,  live  stock,  numl)er3  of  various  kinds 510 

Rice — 

acreage,  census  1909,  and  estimate  1915,  l>y  States,  map 359 

exports  and  imports,  1912-1914 '. 487 

exports,  1913-1915,  statistics 553, 555, 564 

growing,  in  China,  use  of  swamp  lands 223 

imi)orts,  1913-1915,  statistics 546,  555 

statistics,  acreage,  jields.  prices,  etc 483-487 

statistics,  international  trade,  1912-1914 487 

Roads — 

improvement,  aid  of  Roads  Ofhce  in  local  organizations 272l-272m 

improvement,  work  of  good -roads  associations,  Kentuckv  and  Virginia 220- 

230,246 

making  an<l  maintenance  publications  distribution  by  Road's  OfTice 272l 

Roads  Ollice,  addresses  for  local  organizations,  exhibits,  etc 272l-272m 

Roads,  Public,  and  Rural  Engineering  OlTice.    See  Roads  Office. 

Rooky  Mountain  province,  location,  acreage,  and  farm  lands,  1910,  map 335 

Roosts,  crow — 

winter,  article  by  E.  R.  Kalmbach 83-100 

Sec  also  Crow  roosts. 

W'ichuriana  hybrids,  Chinese  origin 206 

yellow,  (  hinese,  description  and  value 22(K221 

lln.sin — 

exports  and  imjmrls,  1912-1914 504 

statistics,  international  trade,  1912-1914 504 

Roumania— 

hides  and  skins,  imj>()rts  of  various  kinds,  1912-191.'] 512 

livt*  stock,  numbers  (<f  \anous  kinds 509 

Rubber.     A^ic  India  rubber. 

Kural-^ 

coop<»rative  laundry,  succe.^,  article  by  ('.  II.  Hansfju 189-194 

credit,  studies  and  investigations 48-50 

engineering,  aid  to  farmers,  methods,  article  by  E.  B.  McCormick 101-112 

life,  0 ( t ractiveness 111-112 

])oj)iilation,  census,  1910,  by  States,  map 329,347 

Rural-life  organization,  ])romotion  by  Agriculture  Department,  articloby  C.  W. 

Tin  inipson 272a-272p 

Russia  — 

.Vsiutic,  live  stock,  numbers  of  vajious  kinds 509 

European,  live  stock,  numbers  of  various  kinds 509 

hides  and  skins,  exports  and  imports  of  various  kinds,  1912-1914 511, 512 

Rye  - 

acreage,  census,  1909,  and  estimate,  1915,  by  States,  map 358 

exports  and  imj>ort.s,  1912-1914 451 

growing  in  Argentina,  acreage 283 

sia tisti<s,  acreage,  yields,  prices,  etc 445-451 

statistics,  international  trade,  1912-1914 451 

world's  crop,  19l:J-19l5 445-446 
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Pi«a. 

Saaiitaria  sinnisiJt,  growing  in  i  liiiia,  uhw  of  Hwamp  laiiclri 223 

Salmon — 

caiuiod,  output  of  Pacific  coast  caniiorie8 155 

frozen ,  dcmund 158 

8liippin«i:  I"];ist  from  Pacilic  coast,  2)rcparation,  and  packing 156 

SaJ I.  attmn  ion  for  irraashopperfl 266 

Saltin;^:  live  Nlock  on  native  paHture,  note. 3W 

Salvador,  live  Hiu»k,  numbord  of  v-urious  kinds 510 

San  rran«is<o,  market  lor  Hawaii 144^145 

Sanitation-- 

iniporLiince  on  farm 108-111 

valuo  of  Federal  nieat-ins])ection  8er\'i('e 273, 275 

Sawmills,  nuirket  for  timber,  note 125 

Scabie-s — 
rattle — 

and  sheep,  losses  from IS 

eradication,  i)rogres« 182 

nature,  spread,  effofi  on  animal,  etr I62-16S 

sheep — 

and  cattle,  la-^  from 160 

era<li('ai  ion  methocls 163 

quarani  ine  area 163 

School  work,  excellence  oi  pig-clu))  members 175-176 

Schools  - 

improvement,  <'ulp<;per  County,  Va.,  influence    of    farm     demonHtn&lion 

work 247 

introduction  of  medical  instruction.  Christian  County.  Ky 234 

poultry  flocks,  usefulness 198 

records  of  corn  club  boj's 240 

Searles  Lake,  source  of  potash .  nm i»s 36, 38 

Seed  - 

(rlover.  prices,  1900-1015. 467 

corn.  imj)roved,  effect  on  vield,  <  'ulpepor  County,  Va 239-240 

imporiat  ion  acl .  scope  and  eff<j<'t 3J3-3J4 

laws,  inetliciency  in  most  Slates 212-313 

potatoes,  im])roveme]it,  work  of  Plant  Iiulustry  Bureau 272l 

pro<luctioii.  Hawaii,  i^rowth  of  iudustrj' 14i 

lestiuir — 

how  it  helps  the  farmer,  article  by  K.  IJrowii 311-316 

publicatious,  list 315-316 

timothy,  prices,  lOOO-lOIo 467 

Se<^<liup:  i^raiii,  Ar';:cutiua.  seasons 292 

StH?ds — 

a<lulterated,  haudliug  by  sce4lsmeu 314-315 

adulteration ' 3l4r3U» 

distribut  ion  by  crows 98-99 

farm,  collect iou  and  distribution,  present  cou<litioiLs  of 311-312 

forei«i:u,  testing 313-314 

imi>ortatious,  1914-11)15,  (lualitv 313-314 

im}K)rie(l,  treatment  under  seed  law 313-814 

imports  and  exporUs,  J9i:;-I915,  statistics 54«,  553,565,574 

)acking  and  shipping  from  China,  details 209 

/alue  determination,  im])ortance  to  farmers 812 

.^•v'sMen — 

x'lp  fr(»m  seed  testing 812 

ist  of  najnes  selling  ailulterated  seeds,  bentifit  of  publication 316 

">ii...a,  live  siiM'k,  numbers  of  various  kinds 
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lirax,  improvement  and  value 104-165 

..ihog-cholera,  economic  benefits 109-170 

••-  'holera  — 

ontajiii nation  with  foot-and-mouth  dim^a^^t^ 27-29 

-ilicacy,  i)r(Klui"tion,  h^gislatiou,  etc 30-35 

»lant.s  in  C nited  Slates 31 

)roduct  ion,  legislation,  etc 80-86 

.M-iUL'.  '  Government  station,  rcK'ommendatioiiri  by  Secretary 3M6 

^ov-  ur«>    •  ..• .      I  iMp/^QMi   Qixd  influence  on  water  supply IIO-UI 


Index.  Gil 

• 

Sheep—  Pa«»- 

Arabi  aud  Danadar  ctovSh.  origin  of  Karakul  type 253 

t'xporta — 

number,  value,  and  price,  180:')-1915 530 

I9i:;-li)  1 5,  sUitiaticH 548 

jrrazing,  national  forest  ranges (i3, 64 

imports — 

number,  value,  and  price,  189:5-1015 530 

stalislicH 540 

inspection  at  slaui:h^<*r.  numbers  inspected  and  condemned,  1907-1915.  .  .       538 
Karakul — 

appearance  and  characteristics 254 

article  by  F.  R.  Marshall,  L.  L.  Heller,  and  V.  O.  McWhorter 24&-262 

breeding,  experimental  work 250,  255,  250-261 

imp<^)rtatinns.  and  breeding  for  production  of  Persian  lamb  fur 249, 

250,  252,  25<>-261 

native  home,  ancestry,  and  development 252-253 

numb(^rs,  Bokhara  and  other  countries 253, 256 

resistance  to  extreme  temperatures 255,  256,  257 

United  States,  importations  and  grade  animals 256-261 

mature,  number,  census  1910,  and  estimate  1915,  by  States,  map 399 

Merino,  cross  with  Karakul,  results  in  fur  production 258 

number  and  value,  by  Stales 529 

number,  ])rire,  and  value  Jon.  1,  18<)7-I9H) 529 

numbers,  by  cotintries 507-510 

price.-*,  wholesale,  at  i)rincipal  markets,  1JK)0-1915 531 

scabies    - 

eradication  methods 163 

loss  from  (With  cattle^ 18 

statist!  .^. - 529-531 

Shippers'   aAso<iatioTis,   <laily  reports  on  crop  movements,   ])riceH.  and  crop 

demands 272m 

Shipi>ing 

aid  of  Markets  Ollice  to  producers 272n 

lish  :5,000  miles  to  market,  articrle  by  E.  D.  (  lark 155-158 

»Show  lierd.  national,  presence  of  foot-and-mouth  disease,  rcM'overy 27 

Shrub.s    - 

( 'hinew.'.  well  known  in  gardens  of  I'liitod  States 206 

ornamental,  introduction  from  (  hina,  description 220-221 

Siam,  \i\o  stock,  uujnbers  of  various  kinds 510 

Silk-- 

expori.-.  V.)]-\   1  !»];■>.  statist i<'s 548 

ii.i ports,  statistics 540,555,558,571 

raw 

.-laii^'  i(  -.  pnxhiclion 506 

worl'ls  ]»ro.luction.  1910-1911,  by  countries,  and  total,  1900-1914 506 

Singapore,  lii<les  aiul  skins,  exjmrts  and  imports,  1912-13 511, 513 

Skiiu^    ■ 

Karnktil  lambs,  removal,  time  and  method  for  best  results 261-262 

■S'/'  also  Hides. 

Sky,  color,  po.ssible  cau.se 322 

Slaugbterhonse.s.     Sic  Abattoirs. 

SiocuM,  Hon.  H.,  article  on  "The  i>oultr>'  club  work  iu  the  South" 195-200 

Smith,  Miodlkton,  ().  E.  Hakkr,  and'R.  G.  Hainswortji,  article  on  **A 

graphic  sinninary  of  American  agriculture" 329-403 

Snow,  relation  to  nuirketing  timber,  uot^» 129 

So<ial  life,  importance  in  fanu  homes,  couditious  iuiiueucing,  studies 111-112 

ScK-ial  organizations,  rural,  aid  of  department  in  promotion 272o 

Soil,  Argentina,  <ereal  region,  description 283 

Sorghum  cane,  acreage,  census  1909,  by  Stat-os,  map 371 

Sou*h  Carolina,  poultry  club  work 195 

South  Pacitic  coa-^t,  bwation.  acreage,  and  farm  lands,  1910,  map 335 

South,  i)oultry  club  work 195-200 

South(Tn  coast  province,  acreage  farm  lands,  1910,  map 335 

Spain— 

liide.^  an«l  skins,  exi>orts  and  imports,  1912-1914 511,513 

live  stock,  numbers  of  x^arious  kinds 509 

Specs.  Rachel,  pig-club  prize  winner,  North  Carolina  State  Faira,  note 182 
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Sphagnum  moss,  uso  in  packing  i)lant  material  from  ( 'hina 209 

Spices,  imports  and  exT>orts,  1913-1015,  stjitb^lica 546, 653, 555 

Splenetic  lever.    See  Texas  fever. 

Spring-wheat  province,  location,  acreage,  a^.d  farm  lands,  1910,  map 335 

Sprouts,  bamboo,  use  as  vegetable  in  ( liina 215 

Starch,  imports  and  exports,  statistics 547, 553, 555 

State  officials,  agriculture,  list 408 

States  Ilelations  Service,  aid  in  farm-organization  work 272b-272h 

Statistics — 

crop,  lOM 9 

crops,  principal 410-507 

pources  kA  information  in  agricultural  summary 329, 330 

tobacco,  collection  methods,  recommendations 52-53 

Steamships,  Hawaii,  improvement  in  handling  farm  produce 141 

Steers  and  bulls,  number,  census  1910.  bv  States,  maj) 393 

Stock— 

perbimmon,  for  semiarid  rt^gions 213-214 

pure-bred,  breeding  and  marketing,  Hawaii,  encom-pgement 142 

Stocks,  fruit,  in  diina 218-219 

Storaj»e — 

aid  of  Markets  Office  to  producers -. . ,    272n 

com ,  Argentina,  methods 289-290 

grain,  Argentina,  facilities 295-296 

Stores,  cooperativ^e,  methods,  profits,  and  chances  for  sut^ceas 80-81 

SU)rms,  zone  of  operation  in  atmosphere,  etc 320-321 

Straits  Settlements,  live  stock,  numbers  of  A-arious  kinds 510 

''Stratosphere, "  use  of  term 318 

Strawberry — 

acreage,  census  1909,  by  States,  map 387 

tree,  Oliinese  fruit,  description  and  use.< 216 

Sugar — 

beet,  st-atistics,  i)roduction,  etr 497, 600^  501 

beets.    See  Beet*s. 

cane,  statistics,  production,  et c 496-501 

(!ane.    See  Cane. 

exports  and  imports,  1912-1914 499 

exports,  1913-1915,  1852-1915,  statistics 553, 555,557,564 

imports,  1913-1915,  J852-1915,  statistics 547,555,559 

industry,  Hawaii,  relation  to  general  farming 133, 135 

origin  of  imports,  1912-1^15 673 

statistics — 

international  trade,  1912-1914 499 

production,  j)ri(M^8.  etc 496-501 

world  produ(^tiori,  1 912-191 5,  by  countries i 500-601 

Sunrise  colors,  caus^* 822 

Sunset  colors,  causo 322 

Supplies,  farm- 
cooperative  purchase,  art  id"  by  (■.  K.  IJassett 73^-82 

high  prices,  causes 74 

})rices  in  cot>perative  ])urchasing 81-82 

Mipplies,  standardization,  obj(»et  (»f  cooperation 76 

■purveys,  farm,  studies  in  various  sections 113-115, 116-118 

>wanip  lands,  utilization  for  water  vegetables,  China 222-223 

Swaziland,  live  slock,  numbers  of  various  kinds 610 

"^"'<*(I<*n  - 

lides  and  skins,  expuitsand  import  s  of  various  kinds.  1912-1913 511,  613 

'"      -'ock,  numbers  of  various  kinds 509 

•*v- ' .      /viatoes  — 

c  yams,  acreage,  census  inO!»,  and  estimate  1915.  by  Stiites,  map 373 

'^•^"'aii.  shipjnng  io  California 143^144 

.rustics,  acreage.  yi«'Icls.  pri<'es.  etc 460-462 

•,»>..   '..     See  Hogs. 
^"  '<'/,crland-  - 

lie-   *'"*  ^kins.  exports.  1912-1913 611 
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Tan  bark,  marketing,  note 124 

Tannin,  content  of  osage  orange 202,  203 

Tanning- 
materials,  imix)rt8,  1913-1915,  statisticH 543 

use  of  wood  products 125 

Taro,  wet -land,  growing  in  China,  use  of  swamp  lands 223 

Tea- 
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exports  and  imports,  1912-1914,  statistics 502 

imports,  statistics 5-17,  555,  559,  573 

prices,  1 900-1915 502 

statistics,  international  trade,  1912-1914 502 

Tele::n'iil>li  liiics,  demand  for  poles 125 

Telej)hone  companies — 

aid  of  department  in  organization  among  fanners 272o 

demand  lor  poles 125 

Tern ])eral lire,  basis  of  classification  of  agricultural  provinces  in  East 331 

Tennessee,  poiiltry-club  work 195 

Test  station  for  hoj^-cholera  serum.  Government  control;  recommendation 33-35 

T"si  in^'  seed,  how  it  helps  the  farmer,  article  by  E.  Brown 311-316 

Texas — 

fever,  loss  from ICO 

jujube  growing 212 

Karakul  sheep  importations  and  breeding 249,  250, 256-2G1 

Thompson,  V .  W.,  article  on  **IIow  the  Department  of  Agriculture  promotes 

organization  in  rural  life " 272a-272p 

Tick,  cattle— ^ 

economic  importance 1C0-1G2 

eradication,  cost  per  head  in  Alabama 1()2 

extermination,  progress lf)0-161 

Federal  quarantine  and  dipping  requirements 1  (50-1 01 

Ties,  railroad.     See  Crossties. 

Timi)(r-  - 

cuttin£»  for  market,  considerations 128-129 

defective,  caution  in  marketing 123-124 

marketing — 

advantage,  management 121-124 

kinds,  suggestions 121-130 

methods  and  cost 126-128 

national  forests,  uses,  annual  cut,  protection,  etc 62-63 

l)roducts,  estimate,  data  records,  etc 121-124 

use  for  various  industries,  notes 120, 121, 122-123, 125 

Timothy — 

acreage,  census  1909,  by  States,  map 362 

and  clover  mixed,  acreage,  census  1909,  by  States,  map 3()3 

seed,  prices,  1900-l!)15 467 

Ti  iglado,  APt^ontina  corn  crib,  description 289-290 

Tobaico — 

a-roage,  census  1909,  by  States,  map JJ70 

ex])orls — 

and  imports,  1912-1914 478 

statistics 553,555,557,564,569 

value,  1914-1915 11 

imports,  1913-15,  1912-1915,  statistics 547,  555,  573 

statistics — 

acreaL^e.  yield,  prices,  etc 473-478 

collection  methods,  recommendations  of  (K  partmc  nt 52-53 

iTiternaticmal  trade,  1912-1914 478 

w(.rl<I\s  crop,  1912-1914,  by  countries 473-474 

Tobii.ti:o  aiid  Trinidad,  live  stock,  numbers  of  various  kinds 510 

Tomatoes — 

acreaire  on  farms,  census  1909,  by  States,  map 379 

us<'  in  pois<»n  bait  for  grasshopp'^rs 272 

Tonirass  Xai ional  T'orest ,  area,  location,  and  resources 70-71 

Travel .  (  hiiiese.  exp orience  of  agricultural  explorer 210 

Trees— 

"<at  laces."  indication  of  condition 122 

ornamental,  introduction  from  Chiiia,  descriptions 219-221 
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Trinidad  and  Tul)ag<),  live  suwjk,  niimU'rrt  of  various  kiiida 5J0 

Trojrs,  Arjj:<"ntiiui  rorn  crilhs,  d''8JTiption 289-290 

Tub^Tculosirt— 

boviiio,  losses  from 18 

eradicatioTi.  valu<*  of  K«Hloral  in<*at-iiispcctioii  s^^rWci- 278 

liv(^  stof'l; 

<*conoDii<^  iniporiaiiro,  prcvtMitivr  moa^iiri'H,  <*!<■ .I(i7-109 

loss  from 160 

Tunis,  li v«'  stcwk,  numl)^T«  of  various  kindH 510 

Turkey,  li vr  stock.  numl«*rH  of  various  kin<lH 509 

Turkc-ys.  misiug  l)y  «rirl  in  poultry  i-hil) 199, 200 

Turjx'niini' — 

«'xports,  IIM;*..  ID  15.  sraiisiics 550, 570 

imports,  lOiS,  i015,  slatiftti<-H 543 

statistics,  inl^rnational  trade,  1012-1914 505 

Twili^lit .  causo :{22 

Uganda  rrotectorate,  live  stock,  nuinhors  of  various  kiiuls 510 

Ubnua  pumilii,  as  shadt^  tree  and  windl>reak  for  Upper  Mississippi  Valley 220 

Union  of  South  Africa,  live  stock,  num>)orK  of  various  kiii<ls 509 

United  Kingdom- 
hides  and  skins,  exiKirts  and  im]H)r(.s,  19 12-19 II 611, 513 

live  stock,  numl)ers  <»f  A'arious  kinds 509 

Uruguay — 

hides  and  skins,  exports  of  various  kinds,  1912-1014 512 

live  stock,  numbers  of  various  kinds 509 

Vaccines,  use  against,  live-stock  disciLses h^J,  1(»4,  ltf5, 168, 170 

Van  Fleet,  Dr.  \\'..  work  on  b light-resistant  chestnut  strain.- 223 

Vegetal)les — 

acr(*age  on  farms,  1909,  graphic  summary,  maps 3:^0,374-375^ 

(  hinese,  value  for  United  States 2l'I 

imptirts  and  exports,  19i;i-iy  15,  statistics 547^ 553,'%'i-') 

total,  acreage?,  1909,  by  States,  map 374 

See  also  uhder  sjfrcljic  n.aint:s. 

Veneer  mills,  marketing  for  tind*<^r 12o 

Venezuela — 

hi<les  and  skins,  exports  of  vajious  kinds,  19 1 1*  J9!  I 512 

live  stock,  numbers  of  various  kinds 51*» 

Vermont ,  grasshoi)i>er8.  eradicat  ion  work.  1915 2(iS,  209 

Virginia — 

Culpeper  County,  chief  towns,  agricultural  conditicms.  «Mc 237-248 

Culpej)er  ( 'ounty,  farm-demonstration  work 237-248 

poultry -club  work 195, 199 

Virus-serum-toxin  act,  provisions  an<l  penalties 31-32 

Volcano,  Krakatoa,  explosion  I S«:^.  effect  on  sunset  colors 322 

Walnut  timber,  mark«?ting.  not*.' 124 

AValnut.s,  a<reugc.  J9 lo.  1)\  States,  maj) :586 

Walrus  ]»rote(  t  ion,  recoinni(n)dation 51 

War — 

Kuro])ean-  - 

(iffect  on  dye\\oo<l  imports  lud  use 201,204 

elfcct  on  ]>ricos  of  farm  products,  and  on  potash  supply.  uott»8...  9,  ll-13»37 

Waki>.  W.  i'\.  urti<'le  on  *Tlic  Ix.ys'  ]>ig-(  lub  work" 173-188 

Warclioiisi'-  - 

<'ert ideates,  Argentina 298 

lei;islatioa.  recommendat ion  by  Secn'tary 47-48 

Warehouses,  coo])crative.  nietiio<ls 79 

Waslied  range  laud,  treatment 310 

Wastt^- 

eliFuination  in  buying  supplies,  object  of  couperatiou 74-75 

Osage  orange,  substitute  for  fustic  dycwood.  article  by  E.  W.  KreBsman.  201-204 

Water- 
power,  natioiuil  forests,  develojunent.  dis«  ussion  by  Secretary 64-65 

]>ure,  for  farm,  methods  of  obtaining' '. 108-111 
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])ure  aiul  impure,  atudiea  and  coinparifloiXH 108-11 1 

iniicliiiu'ry  for  furuisliing 10^110 

sjunos,  saniUiry  })rot«otion,  etc 109-110 

WatcM-iuLT 

liv«'  stock  oil  native  j.asture,  iicte 309 

places,  relation  to  depletion  of  native  pastures 303 

Watermelons 

acreage  on  farms,  census  IWO,  by  States,  inaj) 37r 

use  in  j)oi.son  bails  for  grasshoppers 272 

Water-nut  jjrowini;  in  China,  use  of  swamp  lands 223 

Weather  maj) — 

ince})tion,  ])urp(xse.  scope,  educational  value,  etc 323-327 

interpretation 324 

study  in  schools 325 

Wehstkr,  1'\  M.    - 

article  on  "  llivent  gra6shoi)i)er  outbreaks  and  latest  methods  of  controlling 

them  " 263-272 

death  notice,  note 263 

Weu  H.  William  11.,  chairman  of  advisory  meat-inspect i<m  commission 279 

Wells,  open,  for  farms,  dangers  and  control 108-111 

W^'si.  native  pastures,  improvement  and  management,  article  bv  James  T. 

Jardine '. 299-310 

Wieat- 

Argentina — 

clavsse:'.  varieties,  and  types 293-294 

see<ling,  harvest ing.  ancl  thrashing 292-293 

bran,  use  in  j>oison  bait  for  gra.sshopi)era 267,  268-272 

exports    - 

and  imports.  1912-1914 429 

Argent  ina.  amount  and  jjercentage  of  crop 284, 285 

Ftal istics,  1913-1915 551,  557, 563,  568 

value  per  cent  of  crop,  1914-15.  demand,  etc 11 

growing — 

Argentina .  area  and  increase 282 

influence  of  demonstration  work,  Kentucky  and  Virginia 231, 244 

hom(>  market ,  influence  of  flouring  mills 233 

im])oris,  191.V1915,  statistics 544 

prices,  <'ffect  of  European  war 11 

producJion.  census  1909,  and  estimate  1915,  by  States,  map 364 

spring,  a<reage,  census  1909.  and  estimate  1915.  by  States,  map 353 

statistics — 

;aicaL;t\  vield.  prices,  etc 418-429 

international  trade.  1912-1914 429 

winter — 

acreage,  census  1909.  and  estimate  1915,  by  States,  map 352 

winter,  and  corn  province,  location,  acreage,  and  farmlands,  1910,  map 335 

world's  crop.  1913-1915,  by  countries 418-420 

While  Mouiiiains  forest  reserves,  purchase,  work,  and  plans 68-70 

W^ichuriuna  rose,  hybrids.  Chine.-!e  origin Y-       206 

Wilcox.  K.    \  ..   article  on   "How   Hawaii   helps  her  farmers  market   th/nr 

pr.  .lu(  e 131-146 

Willow,  hardy,  from  China,  trial  in  California 220 

Wine  h^'s.  in'ij)on-.  1852-1915,  statistics 558 

Wine.     S,r  Li(|uors,  alcoholic. 

Winter,  mark<'tiiig  (•!  timber,  note 129 

Wis<(nisin,  dairy  tarins,  studies 117 

WoLKK,  SrvNLhv   L..  article  on  "'  Pointers  on  marketing  wocxllot  pro<luct8".  .121-130 

Wood  ])ul]» -- 

export.s,  19l,V1915,  statistics 651 

imports,  191:i-1915,  statlMtics 544,  561-562, 576 

Woo«i,  i)alp.     Sie  ahoVxxX^. 

Woodb.t 

inventory,  data  re<'0rd8,  etc.,  methods 121-124 

pnxlucts,  marketing,  article  })y  Stanley  I..  WoHe 121-130 
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exports,  1913-1915,  statistics 550, 555, 561, 564, 670 

imports,  1913-1915,  statistics 643-544, 666, 561-562, 570, 575-576 

Wood-using — 

finna,  lists,  importance  in  timber  marketing,  source  of  supply 124, 125, 128 

industries — 

lists,  importance  in  timber  marketing 126 

reports,  l)y  States 129-130 

Wool— 

expoi-ts,  1913-1915,  statistics 648, 665 

foreign  countries,  exports  and  imports,  1912-1914 634-635 

statistics 610,555,658,671 

imports,  statistics,  1912-1914 335 

prices,  wholesale,  at  princii)al  markets 633-534 

production,  by  btates 5^2 

production,  value,  census  1909,  by  States,  map oa  S2 

statistics 63^-535 

Woman  agent,  girls'  canning  clubs,  note 234 

Women,  county  agents,  woA  in  South W 

1  ams  and  sweet  potatoes,  acreage,  by  States,  1909,  map 373 

Yang  mae,  Chinese  fruit,  descrii)tion  and  uses 216 

Young,  De.  C.  C,  work  in  breeding  Karakul  sheep  for  fiur  production 250, 266 

Zebus,  numbers,  by  countries ^^^ , 

Zizania  latifolia,  vrater  grass,  China,  description  and  food  value 223, 
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